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iabstract
Responding to the affordable housing crisis, the proposed practice leverages tools typically 
associated with internet-based startups and technology companies to assemble teams 
and build efficiencies into the building procurement process. This approach facilitates 
access for an income demographic that would not normally engage an architect. Through 
a process like online dating, the practice assembles small groups of owner-developers 
to design, finance, and build their own homes.  Participating households are advised on 
location and project approach based on their self-reported preferences; and matched 
with others with similar preferences. Collaborative mass customization of each home is 
achieved through a mix of online (non-expert) and in-person (expert) tools.  These tools 
are updated through a collaborative process among a network of togetherNEST and local 
architects, designers, and engineers: achieving true open source architecture modeled 
after software development workflows; built on constant improvement and multi-faceted 
feedback loops.
The project focuses on, but is not exclusive to, households at 40 to 100% of median 
income. Affordable housing for this demographic is achieved through a mix of strategies 
that may come into play at varying ratios in individual projects. Promotion of healthy 
cities is achieved through the project types: encouraging medium-density mixed-use 
development, which in turn encourages a myriad of healthy choices and behaviors.  
Research trajectories supporting this proposal include: understanding decision-making 
processes through Behavioral Economics; precedents for alternative design and delivery 
processes; precedents of typical American multi-family housing delivery; American 
housing market preferences research; open source architecture and open source software 
development; matchmaking as an online service; collaborative mass customization in a 
retail shopping context and potential for adaptation to architecture through computational 
design (parametric tools) in concert with hybrid prefabrication and on-site construction 
methods; supporting non-expert decision-making with tools for 3D virtual reality (VR) 
visualization; and current scientific research in measuring and promoting healthy places.

iii
[ Chapters and Topics ]
abstract i
table of contents    [ Chapters and Topics ] iii
what    [ Chapter 1 ] 1
 business statement        2
 five years from now...       4
 thesis structure        6
how    [ Chapter 2 ] 11
 open source         12
 machine learning and collaborative mass customization  24
 ideal site recommendation       36
 web-based marketing and connections     44
why    [ Chapter 3 ] 51
 a shining example        54
 fostering healthy communities      56
 decision making systems       62
 framework + customization      70
epilogue    [ Conclusion ] 79
bibliography    [ Sources ] 83
thanks    [ Acknowledgements ] 91
beta surveys    [ Appendix A ] A-1
beta units    [ Appendix B ] B-1
beta website    [ Appendix C ] C-1
housing preferences    [ Appendix D ] D-1
american housing    [ Appendix E ] E-1
table of contents

1what
Over the course of this two semester architectural thesis project I have developed a 
proposal for an alternative type of architecture practice, named togetherNEST.   The 
practice proposal grew out of a desire to find an alternative approach to affecting the 
affordable housing crisis.  It blends multiple professions into a single service, and is 
orchestrated by me, an aspiring architect.  The service provided is collecting, matching, 
assisting, and guiding members of the public, whom I call resident-members, to assemble 
a team and then work together to design and build a mixed-use multifamily construction 
project that they own cooperatively.   The tools I propose to leverage to achieve these 
goals are more commonly used by startup technology companies, and some are still in 
their infancy.
[ Chapter 1 ]
2business statement
the problem
Housing in America is scarce, expensive, and wasteful. Many people feel they are unable 
to find a good home in their price range without an expensive long commute. Single 
family homes dominate the market and are the least sustainable development model. 
Low income housing is sub-par and at times dangerous to inhabit. We can do better.
our solution
The internet has democratized many industries. Why not housing? By leveraging online 
tools, we can bring small groups of people together to design, build, and finance their 
own projects.  These projects could be medium-density and either new or adaptive re-use 
mixed-use buildings or micro-neighborhoods that include mixed uses.  That group could 
generate passive income by leasing out the retail or food service spaces, or even some of 
the residential spaces.
target market
Our core target market is people in an income range around 40 to 100 percent of the 
median income of their area.  However, participation is not limited to that group: we 
want roughly 40 to 80 percent of each development team to be from that core target 
market.  Those who fall above that income level can help sponsor their teammates if they 
so choose; and those who fall below are encouraged to apply for financial assistance 
through our nonprofit arm.
competition
We do not have direct competition.  However, the housing market in general is competitive 
and cyclical.  The home buying process is often confusing and full of hassles for buyers. 
Cooperative housing models do exist, primarily in New York City and Chicago, and their 
popularity is growing.  Our aim is to make the process of establishing housing cooperatives 
more streamlined and accessible to income levels that might otherwise not consider the 
option of buying into a housing cooperative.
our team
We are a team of diverse specialties within and beyond the building industry.  We range 
from Realtor to Engineer; and from Architect to Sociologist.  Many of our team works 
behind the scenes to make the process as seamless as possible for the property owner-
elevator pitch
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3developers.  We offer full service guidance and support from initial team formation to 
post-occupancy property maintenance and management.
financial summary
Our cost to owner-developers is broken into four phases: membership, retention, 
construction oversight, and property management.  The last two – construction 
oversight and property management – are optional and the second one – retention – 
may engage a local design team at the owner-developer’s option.  Using our services 
adds value to the owner-developer through efficiency gains, and our pricing structure 
is simple and transparent.  Additionally, we offer a matching service for local design and 
property management teams available through subscription, with discounts available for 
contributions to our open source designer tool kit.
Figure A. together-nest.com home page, last modified January 26, 2017.
business statement : elevator pitch 
4five years from now...
The response to togetherNEST has been amazing, and we are busy!  Currently, we 
have 12 completed projects, 22 under construction, and 50 in various stages of 
schematic design (SD) and design development (DD).  We also have members in 30 
new cities looking for team matches.  The largest project has 21 households, and 
the smallest has five households.  
To facilitate our rapid growth, we have a network of local architects working 
with us through the Building Together Forum, utilizing the Agile BIM technology 
developed by Bricks.  Two months ago, Bricks recognized us as their top user group 
in both activity and productivity. We were honored to have our story featured 
in several magazines within the past year, including WIRED, Architect, and Urban 
Land Institute, plus featured in stories on the Washington Post, CNN, Forbes, and 
the NPR podcast “How I Built This.” 
Our digital design assistant, NESTworks, a machine learning data processor that 
compiles user preferences for each project, moved beyond the beta phase three 
months ago, and we are starting to demonstrate how it can learn from our suite of 
survey data and completed project outcomes.  We are looking forward to continual 
improvement as we feed it more data; and we are constantly adding to the survey 
data and seeking feedback from users at multiple stages of the process. 
Currently NESTworks is utilizing the data from more than 1,700 matching service 
user preference surveys; 1,200 post-workshop surveys; 700 commitment phase 
surveys (at the switch from SD to DD); and 400 pre-construction feedback surveys. 
Plus, ten of the 12 completed projects have submitted one- and three-month post-
occupancy surveys; four have submitted six-month post-occupancy surveys; and 
the first two projects to be built have submitted one-year post-occupancy surveys. 
To monitor our success and learn from our failures, we survey both our internal 
team members and our local architects and design team partners when they are 
involved with a project.  These surveys are taken at several phases: post-workshop, 
at the transition from SD to DD, pre-construction, substantial completion, and one 
year post-occupancy.  NESTworks’ pre-design suggestions are gradually becoming 
living the dream
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5more useful as it learns, however many of our professional network members are 
wary of trusting it beyond the pre-design phase.  Our resident-members, however, 
are generally very happy with the team matching service led by NESTworks – as 
checked and calibrated by our humanities professionals.  
Within our oldest two completed projects, only one has had turnover when one of 
our members moved out of the country for family reasons.  NESTworks was helpful 
in screening interested buyers for personality matches and our team advised the 
membership board on acceptance of a new member.  With only one data point, it 
is too early to tell, but we are encouraged that all parties involved said they were 
more comfortable with the transition process knowing that the same screening 
process for initiating the team was used to help ensure the replacement team 
member was a good fit.
Nine of the twelve completed projects have opted to continue with property 
management services by togetherNEST.  Our Eligible NEST Sites database includes 
at least two locations in each of 50 US cities.  We have received numerous requests 
to branch out to international cities, and are currently exploring the implications of 
expansion into Canada, the UK, and China – specifically, Hong Kong, among others. 
Our 501(c)(3) non-profit arm, dreamNEST, has provided ownership coaching 
and financial planning services to over 1,300 current and prospective resident-
members.  Thanks to the generous donations of our sponsors, construction 
financial assistance has been provided to over 100 resident-members. That number 
is rapidly increasing, largely thanks to the increase in donations we have received 
in response to the recent press attention.  We love serving our resident members, 
regardless of their financial situation at the time they join togetherNEST.  
Our ultimate goal is to help raise the financial comfort level for all of our members 
through strategically developed, affordable, mixed-use, multi-family housing, 
especially for those at or below the median income for their city.  We feel we are 
well on the way to achieving that goal, and based on the responses, others agree!
five years from now : living the dream 
6thesis structure
thesis question
What is an alternative strategy to affect the affordable housing crisis in the United States?
thesis statement
An alternative strategy to affect the affordable housing crisis is to empower small groups 
to act as their own developers by leveraging tools more commonly used by startup 
technology companies; and promote healthy cities by facilitating grassroots medium-
density development nationwide.
thesis project deliverable goal
Clearly demonstrate the user experience for the target market users up to the point of the 
design workshop. 
what  [ Chapter 1 ] 
Figure B. togetherNEST Alternative Practice slide as presented on April 26, 2017.
9This proposal for togetherNEST alternative architecture practice synthesizes several 
concepts and technologies to envision an alternative approach to solving the core problem 
of the affordable housing crisis.  In the following chapters I will explore these concepts 
and technologies under two broad categories of ‘how’ and ‘why.’
how
by leveraging tools more commonly used by startup technology companies
why
empower small groups to act as their own developers
thesis structure
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Several tools more familiar in a startup technology context are leveraged in the service of 
the overarching goals of the project.  They are featured in the project, not as a “technology 
for technology’s sake” project, but as integral components for the success of the project.
In this section we will discuss the following sub-topics:
open source
Research Sub-Question: 
There is currently a strong interest in the idea of open source architecture.  Does the model 
of open source software development offer insights into how open source architecture 
might be leveraged to both keep costs low for our resident-members and coordinate a 
network of local architects toward common goals?
machine learning and collaborative mass customization
Research Sub-Question: 
Algorithms are now an integral part of our lives.  They are used in everything from 
personalized advertisements to risk assessment in the insurance industry.  How can 
machine learning be leveraged to facilitate automation of resident-team matching, team-
to-local architect matching, and synthesis of the team’s design preferences into pre-
design site and aesthetic recommendations?
ideal site recommendation
Research Sub-Question:  
How can the process of finding ideal locations for togetherNEST projects be automated 
utilizing freely available data?  
web-based marketing and connections
[ Chapter 2 ]
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open source
research sub-question 
There is currently a strong interest in the idea of open source architecture. Does the model 
of open source software development offer insights into how open source architecture 
might be leveraged to both keep costs low for our resident-members and coordinate a 
network of local architects toward common goals?
At the time of the writing of this book, true open source architecture is more of a dream 
than a reality.  Several projects exist and claim to be open source, but in practice they are 
more along the lines of ‘free ideas’ than collaborative, open source design. Something has 
been lost in translation from the example of open source software development to the 
attempts thus far at an implementation of open source architecture.
an economy of reputation and altruism
This section has been heavily influenced by the open source writing project published as 
the book, Open Source Architecture. Open source software was born in the early 1990’s 
as Linux:
“On August 26, 1991, a twenty-one-year-old comp-sci student at the University of Helsinki 
sat in front of his home computer, wearing a bathrobe. For about five months, he had 
spent his free time toying with an alternative to Minix, an education-oriented operating 
system. With the code nearing completion, he typed a short message into an online forum 
to ask for casual feedback: ‘I’m doing a (free) operating system (just a hobby, won’t be big 
and professional like gnu) for 386(486) AT clones.’
His name was Linus Torvalds, and he had just created the ‘kernel’ of an operating system 
(the system software that runs a computer) – a seed that would grow into the paradigm-
shifting Linux platform, and leave an indelible mark on the means and the ends of software 
production. As a student, Torvalds had simply been developing a tool for his own personal 
use, to facilitate access to the school’s large Unix servers, but as it progressed, he quickly 
realized that he had created the foundations of something larger. By the end of the 
summer he had uploaded it onto the school’s FTP server to ease broader distribution and 
development – initially under the name Freax (although unbeknown to Torvalds, a friend 
of his invoked network administrator privilege and renamed it Linux).
In 1992, as it gained steam at the university, the source code for the operating system 
was made public under the GNU General Public License, free to be changed, augmented, 
and developed by anyone with a computer and Internet access.  To date, hundreds of 
how  [ Chapter 2 ] 
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thousands of suggested changes have been sent to ‘maintainers’ – Torvalds among them 
– to be implemented in the main Linux kernel.  This piece of software has been built by a 
completely open and distributed team of developers…
And it works.
Torvalds adamantly believes that ‘open source is the only right way to do software,’ a 
stance that is continually proven by Linux’ robust performance in both personal and 
commercial applications.  Many banks today, for example, use Linux for security reasons, 
and developers prefer it for its flexibility.  It is an entirely new conception of design, what 
academic and sociologist Richard Sennett calls ‘public craft.’”1 
As the original model for open source software development, Linux offers the longest-
running test of the idea. Linux became so popular because at the time it offered 
unprecedented access: a free software to run outrageously expensive equipment only 
available to the public through universities. But open contribution to software quickly 
became part of the culture of computer programming.  So much so, that software was 
built around the process of collaborative software development: version control for 
agile workflow as seen on Git Hub and Bitbucket. See figure C on the next pages for an 
illustration.
Version control refers to the ability to track changes to a central project and revert to old 
versions as needed in the case that a change in the code causes the code to ‘break,’ or not 
work properly.  This piece of the process is key to the ability to work together harmoniously. 
Without a release valve for the anxiety that ‘someone else will mess up my work’ and 
the flip side anxiety that ‘what if I ruin this accidentally?,’ the collaboration process will 
not move very far.  For significant improvements to be possible, is necessary to take 
risks, try something new, and have the safety net of being able to revert to the previous 
version if it leads to a negative unintended result.  The beauty of software development 
version control is that it color-codes the text of changes so, beyond the ability to revert 
to previous versions, you can compare the versions, review the changes, and potentially 
find the offending code to tweak and fix the new version instead of wholesale rejection of 
the new code.  This ability also relieves any hard feelings that could come from a rejection 
of days, weeks, or months of development work.  The most precious resources: time, 
expertise, and cooperative attitudes are preserved and enhanced through this process of 
collaboration.
Agile workflow describes the process by which multiple people can work on improvements 
to the central project simultaneously.  The best analogy for agile workflow in architectural 
practice is the way Revit software is arranged to allow teams to work on the same central 
model on a server by creating local copies on their local computer: within Revit, the 
software is constantly checking in with the central model and ‘checking out’ pieces of 
the model, comparable to checking out a book from the library.  While you are working 
1. Ratti. Open Source Architecture. 63-64.
open source
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on a portion of a Revit model (reading a book), no one else is permitted to work on that 
specific piece: they receive an error message with the option to send a request to the user 
who has it ‘checked out’: an electronic “Are you done yet?” option.  As soon as you are 
finished with your editing in that area, and push the synchronize with central button, you 
are essentially checking your ‘books’ back in to the ‘library,’ except that those ‘books’ are 
now updated with your changes. See figure D below for a diagram of Revit Worksharing. 
The analogy between Revit team agile workflows and software development team agile 
workflows breaks down at version control, as described above.  While Git Hub and Bitbucket 
offer real time change-tracking, Revit’s ability to track changes and revert to older versions 
was non-existent a few years ago, and is still a work in progress.  Many mid-size and larger 
architecture offices have a policy of automated regular whole-server backups as a result, 
sometimes two or three times per day, just in case something catastrophic happens to a 
central model, such as accidentally deleting several days’ work.  In an unfortunate twist, 
some large firms build in multi-layered permission controls as a policy aimed at keeping 
the inexperienced interns from ‘messing up’ a project.  The result, however, leads to users 
‘faking it’ in a rush to pick up redlines and untold missed mentoring opportunities.  
To illustrate, consider a story from my work experience: on a project working for a small 
local firm (architect of record), with a large out of state firm as design architect, I witnessed 
this messy outcome first hand.  An interior screenwall/bench design had no coordination 
between the plans, elevations, and details.  I was tasked with creating revision drawings 
Figure C. “Worksharing: team members share a central model”. Autodesk Knowledge Network.  Accessed 
April 20, 2017. https://knowledge.autodesk.com/support/revit-products/downloads/caas/CloudHelp/
cloudhelp/2015/ENU/Revit-Collaborate/files/GUID-0FC44807-DF06-4516-905A-4100281AC486-htm.html
how  [ Chapter 2 ] 
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Figure D. Open Source Precedents slide as presented on April 26, 2017.
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Figure E. Open Source Architecture slide as presented on April 26, 2017.
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2. Wikihouse. https://wikihouse.cc/. 
3. Bricks. http://www.openbricks.io/
4. “Pavillion Endesa” Bricks. http://www.openbricks.io/app#!/project/57611295ceca324b6c1ab224/bricks
5. “Stairs” Bricks. http://www.openbricks.io/app#!/project/577cb7408a2c47fb2ddc128d/bricks
to reconcile these discrepancies for shop drawings and construction.  What I found in the 
Revit model was that in 3 out of 4 of the offending drawings, the live 3D model elements 
had been hidden and 2D lines drawn over the top: essentially this team was using Revit 
like we used AutoCAD at the beginning of my architecture career (circa 2006), and doing 
it so poorly that the object was unbuildable as drawn. I never found out the true reason 
for the debacle, but I hypothesized that two or three different people had been given 
redlines to pick up, and finding that they did not have editing permissions, drew in the 
exact redline as drawn without thinking about the object in three dimensions.  
As this story shows, many architects are loathe to give up control in favor of collaboration. 
The myth of the singular genius – the Star Architect – is holding us back.  While firm 
culture is evolving toward a more collaborative culture, modeling themselves after the 
technology development office cultures such as Google, Apple, and others, there is still 
a barrier of the non-collaboration culture between different offices.  Some sea-change 
is starting to occur as evidence based design and design research starts to evolve within 
both academic and professional realms of architecture.  However, in practice it is typically 
the results that are shared (often as a sort of marketing tool) with a broader audience 
beyond a core research and development group, rather than the process or raw data.  To 
achieve a true research culture, we need the process and data information to be shared 
freely, otherwise we will not have any hope of true peer review.  As the field of architecture 
moves away from the culture of the singular genius and toward a culture of collaboration 
and experimentation, we need a better model for open source collaboration if we are to 
move toward a true Open Source Architecture.
Currently, the list of open source architecture forums is short. Wikihouse2 is probably the 
most successful example, as essentially a construction system with some flexibility.  It 
uses plywood panels cut to designed shapes with a CNC router.  The system is published 
online and users are asked to share their projects as a way of giving back to the larger 
community.  Bricks3 is an example of a web-based repository of architecture and furniture 
design projects.  Essentially an online library, it allows users to upload photos, drawings, 
and other files.  As of this writing, it appears that few users understand the true nature of 
open source workflows, and are generally using it as a publishing forum.4  Even in instances 
where usable drawing formats such as AutoCAD files are shared,5 little information is 
given about the process behind the current design; or how one might adapt it to their 
own situation.  See figure E on the following page for an illustration.  Recently, an option 
to sign up to beta test an Agile BIM software has been added to the Bricks website, so 
there is hope and potential that others are considering how architects can collaborate 
more like software developers, but currently there is only hope and no proof.
open source
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While the technology needed to a true open source collaborative architecture may be in 
development, the culture required for such a technology to take hold of the profession 
may be more difficult to develop.  As described in Open Source Architecture, “The 
running joke is that Wikipedia only works in practice…in theory, it is impossible.  There 
is no compensation, and users freely offer their intellectual contributions, both content 
and editing – once again, an economy of reputation and altruism.”  How to foster an 
economy of reputation and altruism in architecture?  In what realm would architects give 
freely of their time and expertise?  Is it necessary to be an all-or-nothing proposition? 
Returning to the central goals of my thesis project, to empower people to develop their 
own affordable housing, there is potential for an altruism that might not be present in 
other types of building projects.  Architecture for Humanity tapped into the idealism and 
boundless energy of many young architects and architecture students to “Design Like You 
Give a Damn.”  Although it failed at the national level – as I understand it, largely due to 
mismanagement of funds – the central idea holds true: the idea that architects, especially 
young ones, are willing and able to give of themselves when asked and when given good 
reasons.  
Within my thesis project proposal for a practice called togetherNEST, I propose that 
developing and utilizing both the technology and the culture of collaboration will be 
a central element of the success of the practice.  Data-driven design, evidence-based 
design, hinges on feedback loops and constant improvement.  These are central elements 
of open source collaboration.  Through leverage of this collaboration, rapid improvements 
Figure F. Screenshot of “Stairs” on Bricks.5 Accessed April 20, 2017.
how  [ Chapter 2 ] 
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1. Technology for agile workflows and version control within commonly used 
design software(s).
2. Data collection and feedback protocols at various stages of the design process.
3. Framework for recognition of improvement contributions: reputation.
4. Framework for recognition of helping others: altruism.
While they are broken out into four separate items, these elements overlap constantly. 
Returning to the story in chapter one imagining the firm five years from now, let’s examine 
a few elements of the togetherNEST model that achieve the four points above (marked in 
parenthesis):
Excerpts from “five years from now…”
(1) (2) (3) (4) “To facilitate our rapid growth, we have a network of local architects working 
with us through the Building Together Forum, utilizing the Agile BIM technology developed 
by Bricks.”  
(3) (4) “Two months ago, Bricks recognized us as their top user group in both activity and 
productivity. We were honored to have our story featured in several magazines within the 
past year, including WIRED, Architect, and Urban Land Institute, plus featured in stories on 
the Washington Post, CNN, and the NPR podcast ‘How I Built This.’” 
(1) “Our proprietary design assistant, NESTworks, a machine learning data processor that 
compiles user preferences for each project, moved beyond the Beta phase three months 
ago, and we are starting to demonstrate how it can learn from our suite of survey data 
and completed project outcomes.  We are looking forward to continual improvement as 
we feed it more data.”  
(2) “We are constantly adding to the survey data to the files and seeking feedback from 
users at multiple stages of the process. Currently NESTworks is utilizing the data from 
more than 1,700 matching service user preference surveys; 1,200 post-workshop surveys; 
700 commitment phase surveys (at the switch from SD to DD); and 400 pre-construction 
feedback surveys. Plus, ten of the 12 completed projects have submitted one- and three-
month post-occupancy surveys; four have submitted six-month post-occupancy surveys; 
and the first two projects to be built have submitted one-year post-occupancy surveys. 
To monitor our success and learn from our failures, we survey both our internal team 
members and our local architects and design team partners when they are involved with a 
of my beta model for togetherNEST will be driven by both the clients and my collaborative 
peers. 
Capitalizing on the vast expertise of the collective, togetherNEST can reduce costs of 
individual projects while improving design outcomes. To make this happen, four central 
elements are required:
open source
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6. Ratti. Open Source Architecture. 106-108.
project.  These surveys are taken at several phases: post-workshop, at the transition from 
SD to DD, pre-construction, substantial completion, and one year post-occupancy.”  
(1) (2) (3) NESTworks’ pre-design suggestions are gradually becoming more useful as it 
learns, however many of our professional network members are wary of trusting it beyond 
the pre-design phase.  Our resident-members, however, are generally very happy with the 
team matching service led by NESTworks – as checked and calibrated by our humanities 
professionals.  
(2) (3) “Within our oldest two completed projects, only one has had turnover when one 
of our members moved out of the country for family reasons.  NESTworks was helpful in 
screening interested buyers for personality matches and our team advised the membership 
board on acceptance of a new member.  With only one data point, it is too early to tell, 
but we are encouraged that all parties involved said they were more comfortable with the 
transition process knowing that the same screening process for initiating the team was 
used to help ensure the replacement team member was a good fit.”
As implied in the story, for a successful open source architecture process, changes will 
be required not only in the workflows, but also in feedback and rewards. The book Open 
Source Architecture asks the question, “How can a broad network of people, working 
together, arrive at a buildable and relevant architectural design?” and goes on to answer 
the question by describing a curatorial-type role they call the Choral Architect.  “The first 
and most fundamental responsibility of the Choral Architect is to frame the process.  Just 
as Torvalds did with Linux, the Choral Architect must begin by generating a ‘kernel’ that is 
subsequently distributed, iterated and added to.” … “Arguably, the curator’s voice is just 
as prominent as the artists’, but in a more diplomatic role: steering the meaning of an 
exhibition through proximities, juxtapositions and pairings, rather than speaking through 
a brush and paint.”6  
On a personal side, this description of the Choral Architect resonates with me.  I have 
never considered myself the type of (aspiring) architect that could or would want to be 
considered a ‘singular genius’ like the ‘Star Architects’ of our time.  A blank canvas holds 
too many possibilities. I find I have far more enthusiasm for creatively working within tight 
constraints: remodeling or adding on to an existing building where much of the language 
is given and you are asked to write your poetic lines within the language and structure 
of an older prose.  Or absent that, working within a tight site in a neighborhood with an 
established character, such as in urban infill projects. Given those personal predispositions, 
defining the framework of collaboration to help affect the affordable housing crisis as the 
founder and lead Choral Architect of togetherNEST, seems to be a perfect fit.
Collaboration in design and building is not new.  “The idea of bottom-up, locally-adapted, 
copied typologies produced by citizens using their social capital as well as their financial 
capital, is far from new.  In many ways it is bringing technology to pre-industrial ‘barn 
raising’ approaches.  Open-source architecture is presented as an innovation, but it is 
really just the vernacular with an Internet connection.  Local design fueled by a global 
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community. ”  The framework for gathering and motivating that global community may 
vary by project type and initiator.  In the togetherNEST practice context, this collaboration 
is a necessary piece of bringing opportunity and beauty to both a demographic and a 
building typology that has for decades been impractical to effect through the model of 
the architect as singular genius. 
The togetherNEST project offers a unique context for the type of open source collaboration 
we see in the Linux example.  All players had a common central goal of facilitating access 
to previously self-contained computing machines.  As the software and the computers it 
controls evolved, sub-goals split off but the central goal remained: an operating system 
that works well and is available to anyone with a computer and an internet connection.  In 
the goal of providing a better model of affordable housing, both in delivery method and 
design, we have a common central goal for togetherNEST designers to rally around.  The 
necessity of a lean design process leaves no room for proprietary attitudes.  There will be 
a learning curve and some architects will take to the idea more quickly than others.  As 
the original architect at togetherNEST, I and my future employees will lead by example, 
making our work available to any architect who joins our Local Architect Network.  With 
a low entry barrier: a survey to gather information for matching each architect or firm 
to a local team, and perhaps a small annual or quarterly membership fee (for being 
matched with incoming work); the new Network member has full access to all design and 
construction tools.  These include Standard Unit Revit models; Computational Design 
models (Rhino/Grasshopper or Revit/Dynamo) that can be adapted to individual sites; 
Revit construction models; instructions for their use; graphic standards for renderings 
and other publications such as case study documents.  In exchange, Network members 
are encouraged to share their modifications of the tools with the group, request review 
and approval of any protocol changes with togetherNEST, and to encourage any other 
architects they think may be interested to join the Network.  Architects who are matched 
with a team and involved with design are contractually obligated to share the above 
information plus their as-built Revit model, write a case study on the project, and conduct 
and report the results of several post-occupancy surveys.
open source
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machine learning and 
collaborative mass customization
research sub-question 
Algorithms are now an integral part of our lives.  They are used in everything from 
personalized advertisements to risk assessment in the insurance industry.  How can 
machine learning be leveraged to facilitate automation of resident-team matching, 
team-to-local architect matching, and synthesis of the team’s design preferences into 
pre-design site and aesthetic recommendations, ultimately leading to collaborative mass 
customization of affordable housing?
algorithms are now an integral part of our lives  
Bernard Marr, writing in Forbes, created a Top 10 list of machine learning uses cases:7
7. Marr, Bernard. “The Top 10 AI And Machine Learning Use Cases Everyone Should Know About” Forbes, 
September 30, 2016, accessed 4/7/17: https://www.forbes.com/sites/bernardmarr/2016/09/30/what-are-
the-top-10-use-cases-for-machine-learning-and-ai/#557cdcb494c9
1. data security (anti-
malware) 
2. personal security 
(checkpoints) 
3. financial trading 
4. healthcare 
(computer assisted 
diagnosis) 
5. marketing 
personalization 
6. fraud detection 
7. recommendations 
(eg. Amazon and 
Netflix) 
8. online search 
(Google) 
9. natural language 
processing (from 
customer service to 
legal assistant)
10. smart cars
Figure G. Big Data sources. http://www.digitalvidya.com/blog/general-
electric-ge-built-big-data-software-analytics-for-industrial-internet/
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Everyone who uses a computer in 2017 should be familiar with at least a few of these 
examples.  Machine learning is rapidly becoming part of our daily lives.  It is a powerful tool, 
and much like powerful tools before it, the implications can be both infinitely wonderful 
AND infinitely terrible. In that sense, it is not unlike the development of nuclear fission 
and fusion science by Einstein and others. There could be wonderful advancements that 
improve human life and there could be catastrophic destruction.  This analogy comes 
straight from a data scientist, Jen Golbeck, who is working on these types of algorithms. 
In an interview for an NPR Podcast, TED Radio Hour by Guy Raz:8
“GOLBECK: I have a sort of dystopian view that I’m working to avoid, I guess. My job, what 
I spend my time doing, is building these algorithms that terrify me. What if you get fired 
from your job, not because of something you said, but because a social media profile says 
that you’re going to be unreliable?
RAZ: Yeah.
GOLBECK: And we’ve been talking in a very U.S.-oriented context, right? But you think 
about sexual orientation. Sexual orientation is a personal trait that we’re very good at 
predicting. And we can do it even if you do nothing. We can figure it out by looking at 
your friends. We can figure it out by your language, by your likes. All these different types 
of data reveal it. So we’re very good at it. So we out someone in certain countries in Africa, 
and they go to jail.
RAZ: Or worse.
GOLBECK: They get executed, right? So let’s say we just take everybody on Facebook in 
those countries in Africa that will execute you for being gay, and we run our algorithms 
on every person in that country, and we publish a list of everyone who’s gay. I have just 
potentially killed a lot of people. I have ruined the lives of a lot of people just by running 
this artificial intelligence over their profiles.
RAZ: Wow, it’s almost like the scientists who worked on the Manhattan Project and then, 
like, came to regret, you know, working on this thing that became a weapon. I mean, I don’t 
know, do you ever think of yourself like that?
GOLBECK: I make that Manhattan Project analogy all the time. And I have to explain to 
people that I don’t mean it as hyperbole, right? That, yeah, like, what I’m doing is not 
going to destroy a city, but it could destroy the lives of just as many people. So there is this 
potential, huge, life-changing impact of the technologies that I’m developing that really 
scares me. And we need to think about the impact of this and figure out ways to deal with 
it, both personally societally, legally because we don’t want those really terrible things to 
happen. And we can’t go back and undo them once they start happening.”
8. Raz, Guy. “What Can Companies Predict From Your Digital Trail?” TED Radio Hour. September 18, 2015 
episode.  Quoted from transcript, accessed April 21, 2017.  http://www.npr.org/templates/transcript/
transcript.php?storyId=440305167
So, just as with the Manhattan Project there is unfathomable capacity for both good and 
evil with this technology.  The key question is, how will we use it?
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definition of machine learning 
Let’s dig in to what machine learning really is first:
“Machine learning is a type of artificial intelligence (AI) that provides computers with the 
ability to learn without being explicitly programmed.  Machine learning focuses on the 
development of computer programs that can change when exposed to new data.”9
9. WhatIs Definition. Accessed April 7, 2017. http://whatis.techtarget.com/definition/machine-learning
Simply, computers are programmed with the capacity to learn.  The programs tell 
computers which data to pay attention to, and how to react to it.  They are given the ability 
to react and change.  Often these employ a type of algorithm.  Algorithms described in the 
interview partially quoted above, take large amounts of data and find correlations.  Recall 
the difference between correlation and causation: many Americans may correlatively like 
both hamburgers and baseball, but eating a hamburger does not then cause you to go 
to a baseball game, nor vis versa.  This is where the trouble comes in: if too many proxies 
are used, and correlation and causation get confused in the outcomes, it can be a major 
problem depending on how the outcomes are applied.
Cathy O’Neil, in her book Weapons of Math Destruction: How Big Data Increases Inequality 
and Threatens Democracy, presents several examples of algorithms behaving badly.  As 
previously discussed, machine learning has phenomenal potential, both for good and evil. 
O’Neil is a mathematician and data scientist who has worked in hedge funds and various 
start-ups building models that predict people’s purchases and clicks.  She is deeply critical 
of the hype surrounding machine learning.  Her book describes the many problems with 
sloppy over-adoption of this new technology, writing “Big Data has plenty of evangelists, 
but I’m not one of them.”  She is also exactly the type of person I would want to hire to 
develop the machine learning tools for togetherNEST: precisely because she is so critical 
of the over-enthusiastic application of this technology to all facets of modern life.  
A few takeaways from her book that I propose to apply: 
takeaway 1: feedback loops are critical for success
This may seem obvious, but a machine learning algorithm MUST have feedback to check 
the accuracy of its predictions or conclusions.  Many currently in use do not have the 
check and balance provided by accurate feedback built in to the process.  Consider 
the difference between an algorithm that advises a certain font style for a certain web 
advertisement, tries two on hundreds of thousands of viewers, and then analyses the 
click rates of the two fonts to improve its recommendations; versus an algorithm built to 
screen out job applicants based on low credit scores.  The latter has no feedback loop: no 
one on the ‘rejected’ list is ever considered for the job, so there is no data to cross-check 
how effective this screening process is at finding good workers.  Even worse, the second 
screening example is self-perpetuating because people out of work will have trouble 
paying bills and their credit scores will be likely to continue to drop the longer they are 
unemployed.
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This is the reason for so many surveys at various stages of the process with togetherNEST, 
as described in the section “five years from now.”   Surveys are the backbone of the 
process to ensure quality outcomes for NESTworks.10   Survey types and primary goals are 
listed in detail below.
takeaway 2: data must be highly relevant to the outcomes the algorithms are 
trying to predict
Substitution of proxy data is common in poor models according to O’Neil.  As she writes, 
“This may sound obvious, but…the folks building [Weapons of Math Destruction] routinely 
lack data for the behaviors they’re most interested in.  So they substitute stand-in data, 
or proxies.  They draw statistical correlations between a person’s zip code or language 
patterns and her potential to pay back a loan or handle a job.  These correlations are 
discriminatory, and some of them are illegal.”11  Direct data on the behavior or outcome 
in question is key to creating quality models.
Surveys taken at various stages of the process help NESTworks understand the difference 
between resident-members’ anticipated preferences and their satisfaction with actual 
outcomes at the end of the process.  These end outcomes include the influence of 
compromise with other team members and suggestions of alternatives by the local 
architect.  It may take many years and hundreds of projects with thousands of resident-
members and dozens of local architects to achieve a reliable model.  In the meantime, 
humans use a rough form of this modeling everyday.  O’Neal uses the example of her role 
as the primary chef in her household of five and all of the preferences and possibilities she 
considers when planning that evening’s meal.  So, in the case of togetherNEST, the early 
projects process will rely heavily on more traditional architectural design processes to 
arrive at outcomes.  These projects then inform NESTworks and as it learns, it becomes a 
valuable partner in streamlining this process.  However, the humans involved always have 
the option to override the algorithm.  Those overrides are fed back to NESTworks’ data 
stores and informs future suggestions in a constant feedback loop of human-to-machine-
to-human.
takeaway 3: ensure that the blind spots of the algorithmic model are 
acceptably of low relevance
Since algorithms are a model of the real world, and therefore simplified versions, blind 
spots are unavoidable.  The key is to ensure that ALL of the relevant information is 
accounted for and included in the model.
takeaway 4: provide transparency whenever possible
A delicate balance between transparency and accuracy is needed for quality modelling. 
10. Note: in that narrative, the machine learning assistant is named NESTworks.  I will use that name from 
here on out when referring to the togetherNEST version of a machine learning suite of algorithms.
11. O’Neil. Weapons of Math Destruction. 17-18.
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To keep the answers accurate and avoid having users game the system, sometimes both 
the process and outcomes of machine learning algorithms are intentionally opaque. 
Providing transparency where practicable helps keep the system accurate and ‘honest.’  
Both takeaway 3 and 4 can be best achieved in our case through communication with 
the open source network of local and togetherNEST architects and designers.  Describing 
the data collection and application in a document that is understandable will facilitate 
feedback and suggestions from this group of designers, who presumably have their clients’ 
best interests in mind.  A deeper layer of open source collaboration may be desirable to 
facilitate direct contributions from members of this group who wish to contribute directly 
to NESTworks’s programming. 
inputs
As noted above, gathering data at multiple stages of the process from both the resident-
members and designers is key to the success of NESTworks.  
Resident-member surveys include:
1. Pre-Membership Surveys12
Lifestyle & Demographics Survey: 
Used primarily to gauge the prospective resident-member’s lifestyle, 
collaboration style, and tolerance for compromise; and match them with 
compatible team members.  Baseline items such as location, financial 
opportunities and challenges, and optimal size of a potential team are also 
measured at this stage.
Home Preferences Survey: 
Used primarily to gauge the prospective resident-member’s compatibility 
with the types of projects offered by togetherNEST.  For example, we are not 
offering custom designs for single family homes through togetherNEST: but, 
if that seems to be their preference we will cheerfully refer them to a member 
of our Local Architect Network who also provides this type of design service 
directly through their firm.  We will also pass along the raw data collected from 
these two surveys if they do engage this firm’s services.
Beyond the project type filter, a more fine-grained analysis of design aesthetic 
is performed by NESTworks and used to help with the team matching process. 
This plays a secondary role to location and other data collected in the Lifestyle 
& Demographics Survey, and become especially relevant as togetherNEST 
grows to the point of forming multiple teams in the same city at once.
12. Note: These first two surveys have been developed as a beta version as a portion of this Thesis Project 
outcomes.  They may be read in their entirety in Appendix A.
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Figure H. Data Driven Design Process slide as presented on April 26, 2017.
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2. Post-Workshop Survey (Workshop is a multi-day, in-person team building and 
Schematic Design process.)
Gauge the effectiveness of:
• the team matching process.
• the local-architect matching process.
• the pre-design recommendations.
Gather feedback for the design team on the workshop format and outcomes.
3. Commitment Phase Survey
Confirm commitment to the current design (sign-off to proceed with construction 
documents).
Gauge the effectiveness of the Post-Workshop Survey to guide the Design 
Development segment of the decision-making process.
Confirm commitment to proceed with construction.
Gauge the effectiveness of the Commitment Phase Survey to guide changes 
made during the Construction Documentation phase.
Gauge the effectiveness of the design phase process to produce desirable 
outcomes at multiple phases of occupancy:
• One month
• Three months
• Six months
• One year
• Two years
• Five years
• Ten years
• 20 years
• 30 years
4. Pre-Construction Phase Survey
5. Post-Occupancy Surveys
All survey content is subject to change as outcomes determine that either the questions 
are unclear or misleading, important questions are omitted, or certain questions are 
irrelevant.
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Members of the design team, both internal togetherNEST employees and members of the 
Local Architect Network are surveyed at each of the above phases starting with the Post-
Workshop Survey.  These surveys are designed to gauge the design team’s perceptions 
of the effectiveness of the matching process, pre-design recommendations, and resident-
member surveys.
Professionals employed by togetherNEST also collect data from the uploaded open 
source documentation of individual project provided by the local architects.  These 
employees are gauging the evolution of the firm’s output at an overarching scale and 
assessing whether new tools or major modifications to existing tools may be necessary to 
consistently achieve desired outcomes.
The process of calibrating these data collection methods and outputs is a long-range 
project.  It aims to be a positive example of how collaborating through a machine learning 
process can help boost both efficiency and efficacy in the design process.  The primary 
goal of this intricate process is to provide access to quality design at a lower cost than is 
currently achievable.  
outcomes: collaborative mass customization
As described in a 1997 Harvard Business Review article on Mass Customization,   
13. Gilmore, James H. and B. Joseph Pine II, “The Four Faces of Mass Customization.” Harvard Business 
Review, January-February 1997 Issue.  Accessed 4/7/17: https://hbr.org/1997/01/the-four-faces-of-mass-
customization
“Collaborative customizers change the product itself in addition to changing some aspect 
of the representation. … Customers in these industries have to make onetime decisions 
based on difficult and multidimensional trade-offs - trade-offs such as length for width, 
comfort for fit, or complexity for functionality.  This either/or sacrifice gap built into the 
onetime decision points toward the need to work directly with individual customers in 
order to determine together the customized goods or services they require.  Customizing 
the representation permits customers to participate in the design stage and play with the 
possibilities available to them.”13
While technology has evolved significantly in the 20 years since this article was published, 
humans have not.  Therefore, some trade-off decisions are still best made in person with 
the help of an expert.  The article describes an eyewear purchase decision as an example 
of a onetime decision based on difficult and multidimensional trade-offs.  Raise the stakes 
to design decisions about your home, and the case for requesting the help of an expert 
becomes even stronger.
Essentially this machine learning process to streamline the design process is aimed not at 
replacing the expert (in this case, architects), but on the contrary, increasing our influence 
beyond the elite, public, or corporate entities that we currently serve – and making our 
expertise available to the masses.  Facilitating this process does require some narrowing 
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customizable model units 
viewed in virtual reality (VR) with a Google Cardboard web-based viewer on any smartphone
SCAN WITH A QR CODE READER APP ON YOUR PHONE TO TRY IT
Kristen Schulte
Figure I. Customizable Model Units slide as presented on April 26, 2017.
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of the field of trade-offs, however if the decisions about narrowing are thoughtfully taken, 
quality of outcomes does not need to be sacrificed.  All of this intricate survey work with 
machine learning algorithms is intended to help architects understand the needs and 
desires of their clients more deeply and thoroughly than we might through traditional 
design meetings.  It also helps the clients better understand the trade-offs and their own 
preferences by asking for the same information at multiple stages and through multiple 
types of questions.
In addition to surveys, emerging tools for visualization and digital experiences will help 
owner-developers - who are not usually familiar or comfortable with traditional spatial 
communication tools such as floor plans – to better understand the designs and give 
important feedback for the collaborative mass customization process.  Virtual Reality (VR) 
is one tool that is rapidly evolving.  As of the writing of this book, a plugin for Revit 
is available that produces the types of stereo renderings needed to post stationary VR 
renderings on the beta website of togetherNEST.  As with much of the togetherNEST 
project, the exact content is less important than the fact that these beta versions are 
created as a conceptual proof of concept.  That said, figure G offers an example screenshot 
and QR code that is working at the time of the publication of this book to link the user to 
an example of the VR than can be viewed using any smartphone and Google Cardboard 
VR viewer (available for under $10 at this time on Amazon.com).  Four units were designed 
as part of this beta test: one and two bedroom examples of two different aesthetic ‘styles.’ 
Printable versions of the renderings are included in Appendix B.
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ideal site recommendation
research sub-question 
How can the process of finding ideal locations for togetherNEST projects be automated 
utilizing freely available data?  
One of the initially daunting items to program into machine learning process is finding 
ideal sites.  Thanks to several years of experience in architecture practice, this process 
of hunting for an ideal site utilizing everything from Walkscore.com to Google Maps to 
the local municipality’s online GIS Viewer and transit maps is something I do without 
really thinking about the mechanics behind my choices.  It is something like the “informal 
internal model” of family meal menu options Cathy O’Neil writes about in her book 
Weapons of Math Destruction, discussed in the previous section on machine learning and 
collaborative mass customization. 
Streamlining the process of narrowing the choices for togetherNEST necessitates that 
basic criteria for a successful site is filtered through an algorithm.  By no means is this 
current product/process intended to be final. Think of it and most of the other work in 
this Thesis Project as the Beta Version, ready for input and shaping by others with more 
expertise in certain areas.  GIS software produced by ESRI is widely used and relevant data 
is often freely available.  There are many people who specialize in GIS mapping and with 
whom, a more sophisticated version would be possible to develop.  This research topic 
is one that I had the pleasure of pursuing in a class format through Planning with GIS by 
Professor Yunwoo Nam, PhD., in the Community and Regional Planning Department in 
Spring 2017. This research project is in fact, the reason I wanted to learn GIS software.
beta strategy
The beta version should anticipate application to data from many cities, however it must 
also start with a base case study to establish core processes.  This research starts with 
data available from the City of Lincoln, Nebraska with the intention of applying it to data 
from another city.  The intent of the tool is to identify three to five regions of a city that 
are ideal for togetherNEST development.  Once those locations are identified, a local 
Realtor or Developer would be engaged to evaluate the results, possibly adjust them, 
and help find a suitable property available for purchase in one of the identified areas. 
Looking ahead toward including a machine learning feature to future versions of this 
tool, the Realtor’s evaluation of the results is feedback loop #1, and the actual location of 
completed projects is feedback loop #2.
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criteria
Deeper discussions of criteria for site selection are included in the Active and Healthy 
Communities section.  Here in the context of the beta tool they have a direct and functional 
role, so are presented as a list of criteria.  The supporting research, however is often 
correlational and therefore softer than a direct, demonstrable causal relationship.
1. Zoning (ease of passing city review)
Score out of 10 possible, 10 being the best:
(10) mixed-use zoning categories, where they exist
(8) business, commercial and office zones
(6) higher density residential zones near business, commercial or office zones
(2) all other residential zones
(1) any zones that might be feasible but not preferred
(0) any zones that are not feasible, such as institutional and industrial
2. Streets (safe for walking; air quality), speed limits
Score out of 10 possible, 10 being the best:
(10) 30 mph 
(9) 35 mph
(5) 25 mph speed limits
(1) 45+ mph
3. Nearby land uses (walkable destinations; air quality & noise)
Score out of 10 possible, 10 being the best:
(10) mixed-use types, where they exist
(9) commercial / office
(8) higher density housing
(7) religious & community 
(6) parks
(5) educational institution
(4) hospitals
(3) lower density housing
(2) environmental preserves, forests, open space
(1) golf courses
(0) undesirable neighbors such as airports, railroads (freight), agricultural land, parking, 
industrial, and utilities 
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4. Transit access
Score out of 10 possible, 10 being the best:
(10) ¼ mile from light rail or other permanent transit station
(9) ½ mile from light rail or other permanent transit station
(8) ¼ mile from bus or other flexible transit station
(7) ½ mile from bus or other flexible transit station
(6) 1 mile from any transit station
(5) on a bicycle network trail or dedicated lane
(4) on a street marked for bicycle sharing
(3) ¼ mile from a bicycle route
(0) all others
5. Medium density housing (social capital), number of units per acre
Score out of 10 possible, 10 being the best:
(10) 40
(9) 35-39 or 41-45
(8) 30-34 or 46-50
(7) 25-29 or 51-55
(6) 20-24 or 56-60
(5) 61-65
(4) 15-19 or 66-70
(3) 71-75
(2) > 75
(1) < 15
The scoring of areas within a city based on these criteria is accomplished through a 
function called Spatial Analyst in the GIS software ArcMAP by ESRI.  Those individual 
rasterized layers can then be added together to create a new layer through a function 
called Map Algebra; this will show the areas with the best score (maximum of 50 
points in this example).  Unfortunately, at the time of this writing, I have had several 
technical difficulties with rasterizing the maps, so it is still a work in progress.  Figures J 
and K show the criteria maps of Lincoln, NE and Minneapolis, MN in their current state 
of partial completion.
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Figure J. Lincoln, NE Criteria Maps slide as presented on April 20, 2017.
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Figure K. Minneapolis, MN Criteria Maps slide as presented on April 20, 2017.
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At a certain point during the development of this thesis project it became clear that, to 
communicate my proposal for a largely web-based project initiation process, I would 
need to set up the beta version of my website.  This exercise was all about communication 
with a larger audience.  Through the process of creating the website I had to work through 
and understand what portions were important and how to explain the ideas in a simple 
and straight-forward way.  The following three pages, figures L, M, and N, are of the home 
page of: 
together-nest.com  
The full website is included in Appendix C.
In an opinion article titled “Why I Left the Architecture Profession” from October 2013, 
Christine Outram describes her frustration with the lack of listening architects typically 
do.14  Basing togetherNEST online and using the survey system is an effort to reach out 
to people who would not typically have access to an architect and truly listen to them 
by crafting surveys that ask about desires and motivations; habits and aspirations.  Beta 
versions of the first two surveys are included in Appendix A.
web-based marketing
and connections
how  [ Chapter 2 ] 
14. Outram, Christine. “Why I Left the Architecture Profession.” Arch Daily. October 21, 2013. Accessed April 
22, 2017. http://www.archdaily.com/440358/why-i-left-the-architecture-profession 
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Figure L. Homepage part 1 of 3. together-nest.com
web-based marketing and connections
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Figure M. Homepage part 2 of 3. together-nest.com
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Figure N. Homepage part 3 of 3. together-nest.com
web-based marketing and connections
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Several tools more familiar in a startup technology context are leveraged in the service of 
the overarching goals of the project.  They are featured in the project, not as a “technology 
for technology’s sake” project, but as integral components for the success of the project. 
In the following chapter, ‘why’, I will describe the research and reasoning behind the 
proposal.
50
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It’s time to get into the background of the project: why is the digital component so integral 
to the project? It all comes back to the original goals.  The proposal for my thesis project, 
written in the spring semester before I began, focuses on social capital and social equity. 
As indicated in the Thesis Question, I was interested in looking for an alternative strategy 
to affect the affordable housing crisis.  The running hunch at the time was that these 
two elements – social capital and social equity – are deeply intertwined in the human 
experience.  Digging further, I discovered that social capital is part of a larger study into 
how humans make decisions.
Also integral to this project was the process of studying a variety of precedents, starting 
with international projects that had dealt with the issues of self-determination and 
emotional buy-in by designing a framework that the owner/inhabitant of the project can 
then customize.  Examples of what is considered innovative multifamily development 
in the United States were explored, along with studying the available survey data on 
American home buying and home ownership preferences.
A common thread through this background research is understanding the reasons why 
someone might be interested in participating in this kind of social and housing experiment. 
First keeping in mind that the lifestyle inherent within this type of project does not have to 
appeal to everyone to be successful.  If only one quarter of one percent of Americans are 
interested in participating it would already mean togetherNEST is busier than we could 
handle, even with a rapid increase in staff and collaborating with local experts.  As of July 
2016, there are an estimated 323 million people living in the US.15  If we assume about 
two thirds of our quarter of a percent population are in a two-person households, we’re 
looking at over 535,000 households or roughly 36,000 projects!  
Clearly, we do not need to be all things to all people.  Following that logic, neither does 
the model of the single-family home in a suburban neighborhood need to be considered 
the only model for homeownership. Demand for rental property is on the rise.  There are 
several theories:16 maybe it’s because of the financial crisis; maybe it’s because of the burden 
of student debt causing young people to wait longer to buy a home.  Both theories are 
valid and likely have some contribution, but I think there is also a disconnect in lifestyles. 
Condominiums are not the norm for homeownership: single family dwellings are what is 
expected when thinking of buying a home.  Members of the Millennial generation often 
[ Chapter 3 ]
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15. United States Census Bureau. Quick Facts. https://www.census.gov/quickfacts/table/PST045216/00 
16. Rampell, Catherine. “Millenials aren’t buying homes. Good for them.” The Washington Post: Opinions. 
August 22, 2016. Accessed April 22, 2017. https://www.washingtonpost.com/opinions/millennials-arent-
buying-homes--good-for-them/2016/08/22/818793be-68a4-11e6-ba32-5a4bf5aad4fa_story.html?utm_
term=.9cb5dd2dd3df
empower small groups to act as their own developers
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don’t have careers that are steady enough to commit to five years or more in one city. 
The shift toward a gig economy17 means many don’t have steady enough employment 
to qualify for a traditional mortgage.18   And many have expensive taste and prefer to live 
in a walkable neighborhood with coffee shops, restaurants, and bars nearby: the kind of 
neighborhood where they can be around other people without having to make formal 
plans.  Capitalizing on this mobility, a startup called Common offers a flexible network for 
rental housing.  This was one of my inspirations.  What if homeownership could also be 
flexible and social, while offering affordable options to a range of age groups and socio-
economic status?
In this section we will discuss the following sub-topics:
a shining example: a vision for ideal outcomes
fostering healthy communities
Research Sub-Question: 
What additional considerations need to be taken so that a series of building projects 
aimed primarily at affecting the affordable housing crisis (togetherNEST) can also foster 
healthy communities?  
decision making systems
Research Sub-Question: 
What insights for the structure of an affordable housing solution might be gained from 
considering academic research on how humans make economic decisions more generally?
framework + customization
Research Sub-Question:  
What can be learned from current examples of non-traditional strategies for affecting the 
shortage of affordable housing?
17. Tolentino, Jia. “The Gig Economy Celebrates Working Yourself to Death.” The New Yorker. March 
22, 2017. Accessed April 22, 2017. http://www.newyorker.com/culture/jia-tolentino/the-gig-economy-
celebrates-working-yourself-to-death
18. Tassone, Mike. “Qualifying for a Mortgage in the Gig Economy.” Medium. December 15, 2016. Accessed 
April 22, 2017. https://medium.com/transforming-home-financing-to-benefit-the/qualifying-for-a-
mortgage-in-the-gig-economy-5238c6906c3a 
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a shining example
We recently completed a three-month post-occupancy survey with our nine-
household resident-team in Bremerton, Washington, about a 45-minute ferry ride 
across Puget Sound from Seattle.  The resident-team built on a roughly quarter-
block site close to downtown Bremerton, one block from the city bus lines number 
24 and 26, and about a 11-minute walk from the ferry terminal.  Also within a 
maximum of 15-minute walking distance - but most within 10 minutes - are 
restaurants, retail and general services, a health clinic and dental services, financial 
services, churches and community centers, parks and recreation, a farmer’s market, 
small ethnic grocery stores, and child care.  Full service grocery stores and public 
elementary schools are a little further away, but the resident-team was comfortable 
with those trade-offs.
The project is a new construction mixed-use multi-family project at the transition 
between a commercial and residential area.  Roughly half of the residents commute 
to Seattle; and about two-thirds of that group store their vehicles in a parking garage 
near the ferry terminal on the Seattle side.  This allowed the team to design fewer 
dedicated resident parking spaces than they might otherwise require. Ride sharing 
options such as Zip Car and Car2go are popular in Seattle, but are currently not 
present in Bremerton.  The resident-team discussed sponsoring one or two spaces 
dedicated to whichever one of these ride-share companies might be interested, 
but at this point, neither one has expressed interest.  The resident-team decided to 
purchase an electric vehicle through the cooperative that could be shared among 
residents with an online calendar used for reserving time.  So far, this amenity has 
been popular with a little over half of the group, but four of the nine households 
chose to maintain a personal vehicle on-site.  Two off-street guest parking spots 
are provided in addition to the four off-street residential spots, one dedicated ride-
share spot and four on-street spots in front of the building.  Two electric vehicle 
charging stations are included, one in front and one behind the building, for a total 
of four cars able to charge at once.
The resident-team chose to include a neighborhood grocery store as their 
commercial real estate.  This has the effect of both capitalizing on the scarcity of 
grocery options in the area and reducing the burden of daily and weekly errands 
vision for ideal outcomes
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for the residents. One couple in the resident-team decided to start the grocery 
business at this location themselves after careful consideration and market study 
aided by the togetherNEST team. The establishment of the grocery story quickly 
became a community event, and the founding owners decided to structure it is a 
cooperative grocery offering both organic and conventional food options.
Above the grocery store are eleven residential units spread across three floors. 
Nine of the units are occupied by resident-owners and the remaining two are 
rented to low-income residents matched to the team through togetherNEST and 
taking advantage of Federal Section Eight housing vouchers.  All three working 
adults in these units work in the service industry in Seattle and are unable to afford 
to live closer to work.  The ferry commute is far preferable to their other options.  
The third floor includes a communal great room and rooftop terrace with raised 
planter beds for residents to garden and gather.  The resident-team voted during 
the design phase to include this large communal area with indoor and outdoor 
spaces in lieu of small private balconies that they didn’t think would get much use. 
Residents have held a few parties in the communal area, including a recent Memorial 
Day barbeque.  The board of directors is currently planning an Independence Day 
celebration.
a shining example: a vision for ideal outcomes
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fostering healthy communities
research sub-question 
What additional considerations need to be taken so that a series of building projects 
aimed primarily at affecting the affordable housing crisis (togetherNEST) can also foster 
healthy communities?  
Factors that contribute to healthy communities are complex and overlapping.  Often 
a single change can affect multiple factors of health of a community in either positive 
or negative ways, and often both simultaneously.  The study of the built environment’s 
effects on community health is a relatively new field and the amount and types of research 
available is rapidly increasing.  
This research topic is one that I had the pleasure of pursuing in a class format, on the 
community level as the inaugural offering of Active and Healthy Community Development 
by Professor Yunwoo Nam, PhD., in the Community and Regional Planning Department 
in Spring 2017; and at the building level in Outcomes of Human-Centered Design taught 
by Sheila Elijah-Barnwell, PhD. AIA, a professional elective in the Architecture Department 
in Fall 2016.
design level: site selection
Selecting a site has many implications for the type, arrangement, and quality of the 
building; and for the lifestyles of its inhabitants. As they say in Realty, “Location, location, 
location!”
factor: transportation and physical activity 
Transportation and physical activity are intricately linked when considering community 
health.  Communities that are walkable also typically offer some type of alternative 
transportation to the personal vehicle.  Alternative transportation options also typically 
are associated with increased levels of physical activity at a community level because more 
people are walking between the transit stop and their destinations.  Well-used transit 
typically fosters a walkable environment near the stations to cater to these travelers.  As 
with many community-level features it is difficult to have one without the other: they work 
best together.
When considering site options for my togetherNEST projects, they should be close to 
transit options whenever possible.  They must be in a walkable neighborhood, in other 
words, a neighborhood that promotes physical activity by making walking the most 
practical and pleasant transportation option.  Walkable neighborhoods, as mentioned 
why  [ Chapter 3 ] 
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above typically cover the transit requirement as part of being walkable and extending the 
reach of residents to other walkable neighborhoods in the city via the transit system.  
Grid-style street systems are typically a feature of walkable neighborhoods partially 
because of the history of city development in the US, and partially because of practicality. 
It is much easier to walk to a destination in a grid-style street system. This layout features 
many street connections and offers many opportunities to turn, providing shorter paths 
for walking between destinations.
Mixed transportation types, also sometimes referred to as complete streets, offer even 
more choices for getting around. Community members may choose to walk, bike, 
skateboard, or drive and feel safe doing all of them. Good street design is a major factor 
in feeling safe while choosing these options. Considerate design for these transportation 
types also benefits a variety of disabilities by making it safe to walk with a cane or get 
around in either a motorized or human-powered wheelchair.  I want to locate projects 
near streets with a maximum speed of 35 miles per hour as a proxy for complete and safe 
streets.  If the data on street design is available, I will use that information as well.
Mixed-use development helps increase walkability for neighborhoods.  Typically in 
mixed-use developments, residential spaces are above commercial spaces.  Often the 
commercial spaces are restaurants or other types of business that will draw the residents 
above to patronize the businesses.  Clustering these mixed-use developments together is 
a recipe for a walkable neighborhood and benefits both the business owners (customer 
loyalty) and the residents (convenience).  Certain businesses within this neighborhood 
will become third places, a social surrounding separate from either home (first) or work 
(second) that is comfortable and frequently visited.  A local coffee shop can be a third 
place.  Pubs (short for Public House) are famously popular third places in the United 
Kingdom’s cultural tradition.  Ray Oldenburg argued that third places are essential to 
community and public life – essential for local democracy and community vitality.19
Medium density is the sweet spot of density, according to our course textbook,20 
approximately 40 residential units per acre.  It is dense enough to make walkable 
neighborhoods practical, yet not so dense as to reduce opportunities for building social 
capital through social connections formed casually on the street or in third places, as 
described above.
Comfortable walking environments as a minimum feel safe.  They also offer a sense of 
enclosure, on both sides of a walkable street building storefronts form the walls of an 
outdoor room.  Mature tree canopies and/or building awnings are the ceiling.  If the street 
is too wide and the vehicular traffic moving too quickly, this sense of enclosure will be 
broken.  
19. Project for Public Spaces, “Ray Oldenburg.” Posted January 1, 2009.  Accessed 4/8/17: http://www.pps.
org/reference/roldenburg/
20. Dannenberg, Andrew L., et. al. Making Healthy Places. 124. 
58
“Evolutionary psychologists tell us how all animals seek two things: prospect and refuge. 
The first allows you to see your prey and predators.  The second allows you to know that 
your flanks are protected from attack. … From an ecological perspective, then, most U.S. 
cities offer too much grassland and too little forest.  The need for refuge, deep in our 
DNA from millennia of survival, has led us to feel most comfortable in spaces with well-
defined edges, and those edges have gone missing… In towns and cities of every size, 
with buildings of every height, otherwise promising pedestrian environments have been 
rendered uninviting by these empty [parking] lots – what planners call ‘missing teeth.’ It 
takes only one of them to wreck a place for walking.”21 
21. Dannenberg, Andrew L., et. al. Making Healthy Places. 124. 
As Jeff Speck goes on to describe, many cities are full of these missing teeth.  A major goal 
is for togetherNEST projects to be part of the urban infill required to fill in the gaps and 
foster vibrant and healthy communities.
factor: food environments
Variety is key for healthy food environments.  Restaurants, grocery stores large and small, 
farmer’s markets, and the option to grow your own are all important pieces of the healthy 
food environment puzzle.  Food environments often cross boundaries. The farmers 
bringing food into the market are often growing it outside the city, but usually within a 
reasonably close distance.  Grocery stores and restaurants may source their food from a 
variety of suppliers from anywhere in the globe.  The idea of the food desert is really about 
scarcity of choice.  The classic example is a neighborhood that only has a few restaurants 
and those only serve fast food.22  In impoverished neighborhoods, this is an especially 
acute problem because transportation to and from a large grocery store for healthier 
quickly becomes an ordeal, especially if the public transit system is also lacking in their 
area.  Community gardens and other gardening spaces tucked into the city fabric can help 
with food scarcity, especially during the growing season.  But, in many places food cannot 
be grown year-round except in expensive indoor greenhouses.  And not everyone has a 
‘green thumb’ or wants to garden.  Clearly, a variety of choices is important.
factor: air quality and noise
Conveniently for the mapping exercise to find ideal sites, described in Chapter 2, the 
section on ideal site recommendation, factors for air quality, noise and safety fit together 
nicely.  Avoiding high speed roads reduces exposure to noise and air pollution while 
promoting safety. In addition, avoiding industrial land uses, freight railroads, shipyards 
and other sources of air pollution is typically connected to the preference for walkable 
mixed-use communities.  Some variation may exist across different cities, but for the most 
part these factors are compatible.
factor: contact with nature
Biophilia is a hot topic in design circles.  It is defined as “the inherent tendency of humans 
22. Dannenberg, Andrew L., et. al. Making Healthy Places. 55. 
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to affiliate with nature.”  Access to nature in daily life has been linked to several health 
benefits, such as attention restoration and stress reduction. It may not always be practical 
to provide sufficient access to nature in togetherNEST projects.  However, location 
preferences may be set to be within a 5 or 10 minute walk (¼ to ½ mile, respectively) of 
parks or other green amenities.  Dr. Nam is currently working with a team on analysis of 
the quality of different types of green amenities and how they affect health outcomes. 
When that research outcome is released, togetherNEST could approach the proximity 
analysis with a finer grain – giving higher priorities to different types of green amenities. 
factor: resiliency to disasters
Resiliency to disasters is tougher to quantify when considering site selection.  Flood zones 
and other similar types of information are available.  But, what about the community 
strength required to withstand unpredictable disasters such as tornados? Or a localized 
disaster like a structure fire? The focus on increasing social capital through the togetherNEST 
process and site selection will certainly help to reduce vulnerability through isolation.23
design level: building program and design
In the course, Outcomes of Human-Centered Design, we studied the WELL Building 
Standard24 in detail.  While the standard is similar to LEED (Leadership in Energy and 
Environmental Design)25 and the Living Building Challenge,26 it is more focused on 
promoting human health than environmental sustainability.  Many of these factors are 
intertwined, however, so WELL is generally compatible with building metric systems that are 
more environment-focused.  For togetherNEST, owner-developers would be encouraged 
to select one or two metric systems from the many environmentally-focused options 
available. A strategy that is common in current architectural practice is to incorporate 
as many factors as possible into the design process as an effort toward quality design, 
regardless of whether a specific sustainability or health metric system is followed through 
to the certification and plaque stages.
WELL divides their system into seven concepts: air, water, nourishment, light, fitness, 
comfort, and mind.  The following factors are based in this categorization, but comfort is 
broken into two parts: thermal comfort is given its own point, while other types of comfort 
fit well with the mental health factors under the mind section.
factor: indoor air quality
To promote quality indoor air, several sub-factors need to be considered. Quality Heating, 
Ventilation, and Air Conditioning (HVAC) systems go a long way toward ensuring quality 
23. Dannenberg, Andrew L., et. al. Making Healthy Places. 244-258.
24. International WELL Building Institute. https://www.wellcertified.com/
25. U.S. Green Building Council. http://www.usgbc.org/
26. International Living Future Institute. https://living-future.org/lbc/
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indoor air year-round.  These reduce exposure to dust, pollen, mold, and other allergens 
that can cause respiratory problems. Operable windows allow users and residents to let 
fresh air into their spaces as the weather allows.  Material selection for building products 
and finishes to avoid Volatile Organic Compounds (VOCs) and other toxic elements 
are becoming easier and easier as more manufacturers offer products with desirable 
characteristics.  Pest control is typically more of a maintenance effort, however building 
construction details can affect how easy it is to keep pests out and away from the building.
factor: thermal comfort
Operable windows and HVAC are the major two sub-factors for thermal comfort as well. 
Both allow for customization of the personal thermal environment.
factor: lighting
Daylighting design and the ability to keep bedrooms dark at night is especially important 
for the residential spaces of togetherNEST projects.  Circadian lighting design could also 
be incorporated in any office or similar spaces that may be incorporated.
factor: water quality
In the case of togetherNEST projects, reducing or removing contaminants may be more 
relevant than promoting drinking water consumption.  But again, it depends on the types 
of commercial uses included in individual projects. 
factor: nourishment
Whenever feasible, togetherNEST projects should include opportunities for gardening, 
both for nourishment and mental health through biophilia.  Location at the site selection 
level will be a big factor in locating near a variety of healthy food choices.
factor: fitness
Preference at the site level for walkable neighborhoods will provide for the outdoor 
physical fitness opportunities.  As appropriate for individual projects, shared indoor fitness 
spaces may be encouraged as well.
factor: mind and general comfort
Biophilia has been mentioned a few times already in this section, but it is important to 
note how intertwined these factors are.  Access to nature is very important for whole-
person health.  
Ergonomics and ADA accessibility are a bare minimum to ensure everyone at togetherNEST 
projects feels safe and welcome in all areas of the project.  All four of the example units 
are fully accessible and designed using Universal Design principles (also see Appendix B). 
While this does increase the square feet per unit, it is important for allowing elderly owner-
developers to age in place as long as possible, allow flexibility for resident turnover, and 
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ensure that all neighbors will feel welcomed when visiting each other.
Reducing nuisance factors such as noises and smells will need to be considered on a site-
by-site basis.  One downside of proximity to walkable destinations is the potential for 
noisy neighbors or food smells wafting up from nearby restaurants.  There is also a wide 
variety of sensitivity to these factors, however a minimum standard should be set based 
on current building code requirements and likely exceeding them.
While many of these factors are logical and simple, scientific studies continue to provide 
more specific parameters for success.  The togetherNEST system is designed to respond to 
this rapidly evolving field and make continuous updates to the baseline open architecture 
design kit and to the recommendations made to each team as more data is collected.
fostering healthy communities
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decision making systems
research sub-question 
What insights for the structure of an affordable housing solution might be gained from 
considering academic research on how humans make economic decisions more generally?
The process of decision-making is central to the design of the spaces we inhabit.  Can a 
deeper understanding of the decision-making process lead to better design outcomes? 
As Winston Churchill once said: “We shape our buildings; thereafter they shape us.” The 
motivation to improve residential space for many groups of people must be backed up 
with an understanding of how to support these people in a productive, happy, and healthy 
lifestyle – to help improve their lives through thoughtful design.
choice architecture
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“Early in [Richard] Thaler’s career, he was teaching a class on managerial decision making 
to business school students. Students would sometimes leave class early to go for job 
interviews (or a golf game) and would try to sneak out of the room as surreptitiously as 
possible. Unfortunately for them, the only way out of the room was through a large double 
door in the front, in full view of the entire class (though not directly in Thaler’s line of 
sight). The doors were equipped with large, handsome wood handles, vertically mounted 
cylindrical pulls about two feet in length. When the students came to these doors, they 
were faced with two competing instincts. One instinct says that to leave a room you push 
the door. The other instinct says, when faced with large wooden handles that are obviously 
designed to be grabbed, you pull. It turns out that the latter instinct trumps the former, 
and every student leaving the room began by pulling on the handle. Alas, the door opened 
outward.
At one point in the semester, Thaler pointed this out to the class, as one embarrassed 
student was pulling on the door handle while trying to escape the classroom. Thereafter, 
as a student got up to leave, the rest of the class would eagerly wait to see whether 
the student would push or pull. Amazingly, most still pulled! Their Automatic Systems 
triumphed; the signal emitted by that big wooden handle simply could not be screened 
out. (And when Thaler would leave that room on other occasions, he sheepishly found 
himself pulling too.)
Those doors are bad architecture because they violate a simple psychological principle 
with a fancy name: stimulus response compatibility. The idea is that you want the signal 
you receive (the stimulus) to be consistent with the desired action. When there are 
inconsistencies, performance suffers and people blunder….
It is possible, however, to incorporate human factors into design as Don Norman’s 
wonderful book The Design of Everyday Things (1990) illustrates…Norman’s basic lesson 
is that designers need to keep in mind that the users of their objects are Humans who 
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are confronted every day with myriad choices and cues… If you indirectly influence the 
choices other people make, you are a choice architect.  And since the choices you are 
influencing are going to be made by Humans, you will want your architecture to reflect a 
good understanding of how humans behave.  In particular, you will want to ensure that the 
Automatic System doesn’t get all confused.”27
27. Thaler and Sunstein. Nudge. 83-85.
This thesis project incorporates both Architecture and the Behavioral Economics (BE) 
concept of choice architecture.  The structure of the process of assembling teams and 
gathering information to make design recommendations is highly influenced by the 
human behavioral tendencies studied in BE and psychology.
In my experience in architectural practice between my degrees, I was often in the 
frustrating position of realizing that my clients were unable to tell me what they wanted or 
needed.  Griping about problems of past or current spaces was not an issue, but moving 
beyond that to visualizing an ideal situation was difficult and often impossible.  Listening 
to people in a one-on-one setting only works if they can express their needs and wants in 
some way.  What other options are there?  This is where the survey system comes in.  As 
described in the previous section on machine learning, algorithms spot correlations and 
trends between the things people do and like and other seemingly non-related attributes. 
How can togetherNEST harness this potential to make better design decisions and reach 
better outcomes for people?  First, data must be collected to teach the algorithm.  That’s 
where the surveys come in.  As the algorithm learns and we at togetherNEST learn along 
with it, we may need to change the nature or content of the questions.  Flexibility to 
do this is built into the business proposal by engaging a network of different fields of 
expertise, as employees of togetherNEST, as contributors to the open source network, 
and as early-adopter owner-developers.
the power of ownership (the endowment effect)
Architects of the non-traditional precedents described in the upcoming section, framework 
+ customization, understand instinctively that a sense of ownership is a powerful motivation 
in maintenance of buildings, especially in residences.  The sense of ownership is far more 
than just the money involved.  When we work on something, invest our time and effort 
into it, we foster a sense of ownership and caretaking. 
“Ownership pervades our lives and, in a strange way, shapes many of the things we do. 
Adam Smith wrote, ‘Every man [and woman] … lives by exchanging, or becomes in some 
measure a merchant, and the society itself grows to be what is properly a commercial 
society.’  That’s an awesome thought.  Much of our life story can be told by describing 
the ebb and flow of our particular possessions – what we get and what we give up.  … 
Since so much of our lives is dedicated to ownership, wouldn’t it be nice to make the best 
decisions about this?  Wouldn’t it be nice, for instance, to know exactly how much we 
would enjoy a new home, a new car, a different sofa, and an Armani suit, so that we could 
make accurate decisions about owning them? Unfortunately, this is rarely the case.  We 
are mostly fumbling around in the dark.  Why? Because of three irrational quirks in our 
human nature.  
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The first quirk…is that we fall in love with what we already have… the second quirk is that 
we focus on what we may lose, rather than what we may gain… [and] the third quirk is that 
we assume other people will see the transaction from the same perspective as we do….
Ownership also has what I’d call ‘peculiarities.’ For one, the more work you put into 
something, the more ownership you begin to feel for it.  Think about the last time you 
assembled some furniture…
Another peculiarity is that we can begin to feel ownership even before we own something. 
Think about the last time you entered an online auction.  Suppose you make your first bid 
on Monday morning, for a wristwatch, and at this point you are the highest bidder.  That 
night you log on, and you’re still the top dog.  Ditto for the next night.  You start thinking 
about that elegant watch. You imagine it on your wrist; you imagine the compliments 
you’ll get.  And then you go online again one hour before the end of the auction.  Some 
dog has topped your bid!  Someone else will take your watch!  So you increase your bid 
beyond what you had originally planned…
Ownership is not limited to material things.  It can also apply to points of view.  Once we 
take ownership of an idea – whether it’s about politics or sports – what do we do? We love 
it perhaps more than we should.  We prize it more than it is worth.  and most frequently, 
we have trouble letting go of it because we can’t stand the idea of its loss.  What are we 
left with then? An ideology – rigid and unyielding.  
There is no known cure for the ills of ownership.  As Adam Smith said, it is woven into our 
lives.  But being aware of it might help.”28
28. Ariely. Predictably Irrational. 173-178.
While “building half of a good house” as advocated in one of the international precedents 
studied is not feasible in an American context with those ‘pesky’ building codes, perhaps 
there are other ways and means to build a sense of ownership.  This is the reason the 
owner-developers in togetherNEST are central to the project.  They do not come in and 
buy a condo at the end of the construction process – they are in it from before the initial 
site selection process; before anyone in the group has made any commitments to build. 
The algorithm-based recommendation process is designed to keep the process fun rather 
than overwhelming and stressful.  
We need to avoid the fallacy that abundant choice is preferable over curated choice. 
The book Nudges: Improving Decisions About Health, Wealth, and Happiness by Richard 
Thaler and Cass Sunstein, is full of examples describing how good choice architecture 
can improve the lives of people.  The introduction begins the conversation by listing a 
false assumption and two misconceptions that get in the way of designing good choice 
architecture.  First, “the false assumption is that almost all people, almost all of the time, make 
choices that are in their best interest or at the very least are better than the choices that would be 
made by someone else.”  Humans easily get overwhelmed by too many choices or choices 
where the differences are unclear.  “The first misconception is that it is possible to avoid 
influencing people’s choices.”  Influence can be subtle, like which choice is as the top of the 
list.  Or which choice seems more customized to a certain type of situation (e.g. age-based 
retirement investment options).  It is impossible to completely avoid influence of any 
why  [ Chapter 3 ] 
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Figure O. Equality vs. Equity. Angus Maguire, January 13, 2016. Interaction Institute for Social Change (IISC). 
Accessed March 22, 2016. http://interactioninstitute.org/illustrating-equality-vs-equity/
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kind, so it is more productive to consider what types of influence are helpful. “The second 
misconception is that paternalism always involves coercion.” Again, since we will always have 
an influence on choices simply by presenting those choices, can we think instead about 
making the presentation more helpful?  Can we make the choice easier by eliminating 
choices that are clearly not suited to an individual or household?  Nudging is all about 
helpful and productive choice architecture.  The choice architecture of togetherNEST 
is focused on improving the lives of people by serving them in their efforts to secure 
affordable housing, through a mixture of web-based and in-person strategies.
social equity and social capital
Social capital and social equity have been integral to this thesis project since the proposal 
was written over a year ago.  At the time, I had an idea that these two were proportional 
and increasing one would increase the other.  The previous section, fostering healthy 
communities, discusses some strategies for increasing social capital.  Social capital “refers to 
connections among individuals – social networks and the norms of reciprocity and trustworthiness 
that arise from them.”29 togetherNEST boosts social capital in multiple ways.  Directly, social 
capital is built and curated by the togetherNEST team through the design, build, and 
maintain phases of the project.  Indirectly, social capital is encouraged with the larger 
neighborhood of a togetherNEST project by boosting walkability and recommending 
commercial uses that can be ‘third places,’ fostering informal social interaction.
Social capital helps boost social equity by bringing neighbors together.  When people 
trust one another, they are also more willing to help each other.  Social equity is all 
about boosting everyone to a minimum common level through “fair access to livelihood, 
education, and resources; full participation in the political and cultural life of the community; 
and self-determination in meeting fundamental needs.”30 Access to a social network can help 
reduce the tunnel vision effect experienced by people who have scarcity.  Most of us 
have had a time scarcity at some point in our lives.  Did it cause you to cut corners? 
Maybe even on something important to you?  “When you feel that something important is 
missing in your life, your brain starts to focus on that missing thing. When you’re really desperate 
for something, you can focus on it so obsessively, there’s no room for anything else.”31 What 
kinds of things can you imagine someone experiencing housing scarcity might neglect 
in their life?  Solving these deep all-consuming problems for people is the core goal of 
togetherNEST.  When people are price burdened by housing, all kinds of problems crop 
up in the rest of their finances.  As described in the section, machine learning and mass 
customization, credit scores are now being used for employment screenings.  There is vast 
potential for a vicious spiral caused by a scarcity of affordable housing, even for people 
29. Putnam. Bowling Alone. 19-23.
30. “Social Equity,” Reliable Prosperity, accessed January 15, 2016. http://www.reliableprosperity.net/social_
equity.html#
31. Vedantam, Shankar. “The Scarcity Trap: Why We Keep Digging When We’re Stuck In A Hole.” Hidden 
Brain. March 20, 2017. Quoted from transcript, accessed April 22, 2017. http://www.npr.org/templates/
transcript/transcript.php?storyId=520136937
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in the mid to middle-low income ranges who may become price burdened by the cost 
of basic housing.  Considering and designing an alternative delivery method to solve this 
problem is the central theme of this thesis project. Figure __ was developed early in the 
process as a mind map describing the overlap of these concepts and the initial ideas for 
the delivery method proposal.
sharing
Social norms are a powerful motivator and to be most effective they should avoid bringing 
market norms (money) into the transaction. 
“A few years ago, for instance, the AARP asked some lawyers if they would offer less 
expensive services to needy retirees, at something like $30 an hour. The lawyers said no. 
Then the program manager from AARP had a brilliant idea: he asked the lawyers if they 
would offer free services to needy retirees. Overwhelmingly, the lawyers said yes… When 
no money was mentioned they used social norms and were willing to volunteer their 
time.”32  
Social norms may play into individual projects by togetherNEST, but the main potential 
is with the open source architecture portion of the business.  Drawing a parallel again to 
open source software, computer science has an element of a ‘club’ of special knowledge 
since the general public does not have the patience or interest to learn programming 
languages.  Like computer science, the ‘club’ of special knowledge applies to architectural 
designers because specialized software and knowledge is required to use the resources in 
Rhino, Grasshopper, Revit, and other design tools. 
“Open-source software shows the potential of social norms. In the case of Linus and other 
collaborative projects, you can post a problem about a bug on one of the bulletin boards 
and see how fast someone, or often many people, will react to your request and fix the 
software – using their own leisure time. Could you pay for this level of service? Most likely. 
But if you had to hire people of the same caliber they would cost you an arm and a leg… 
It’s remarkable how much work companies (particularly start-ups) can get out of people 
when social norms (such as the excitement of building something together) are stronger 
than market norms (such as salaries stepping up with each promotion).”33
Positioning togetherNEST as a start-up focused on helping people gain access to 
affordable housing and architectural design services is the best way to accomplish those 
goals.  Social norms can work in the architectural peer-to-peer network. Meanwhile, 
togetherNEST is serving them by funneling work to local architects as owner-developer 
teams are formed.  The key is maintaining that mutually beneficial relationship and making 
it easy to communicate through an open discussion forum.
32. Ariely. Predictably Irrational. 79.
33. Ariely. Predictably Irrational. 89-91.
decision making systems
70 why  [ Chapter 3 ] 
framework + customization
research sub-question 
What can be learned from current examples of non-traditional strategies for affecting the 
shortage of affordable housing?
Learning from others is a central premise of the open source process proposed in this 
thesis project.  What can be learned from other architects’ approach to the same problem? 
What can be learned from the variety of approaches of non-architects? I explored both 
questions early in the development of the thesis project.  Non-architect strategies that 
promote a sense of ownership include tiny house villages in the US and large scale 
community-building in Argentina. Architectural strategies that were most intriguing for 
the focus of this project are the ones that include some element of non-expert intervention 
or customization. These seem to intuitively understand the “Ikea effect” discussed in the 
previous section: the idea that working on something creates an emotional connection to 
material things, a sense of ownership.
The primary two strategies of affordable housing action for a government entity are 
either, (1) to build housing, or (2) subsidize housing costs.  The first strategy has gone out 
of favor for good reasons.  Many of the largely unsuccessful public housing projects in 
the middle of the 20th century have since been demolished, and with broad strokes the 
practice of government owned and built housing declared a massive failure.  A famous – 
or if you like, infamous – example is Pruitt-Igoe in St. Louis, MO, which only lasted about 2 
decades.34 The site is so fraught with political turmoil, that it is still mostly empty 45 years 
later.  The second strategy, to subsidize housing cost has its own challenges.  Subsidy 
programs like Section 8 change the market dynamic from a simple two-party supply and 
demand equation to a three-party equation.  The government’s motivation is to increase 
the standard of living for the poorest residents.  The landlord’s motivation is to secure a 
reliable source of income from the government-paid rent.  The tenant’s motivation is to 
increase their standard of living without the parallel increase in costs.  The tenant may 
now live in a nicer home than they could afford on their own, but they often still have 
problems with affording other parts of daily life such as transportation, food, and utility 
bills.  Scarcity has a way of creating tunnel vision,35 and for a variety of reasons (taking the 
housing benefit for granted due to it seeming ‘free’, with a lack of any sense of ownership; 
focusing on other needs and ignoring basic maintenance), these tenants often leave the 
34. Marshall, Colin. “Pruitt-Igoe: the troubled high-rise that came to define urban Armerica – a history of 
cities in 50 buildings, day 21” The Guardian, April 22, 2015.  Accessed 4/11/2017: www.theguardian.com/
cities/2015/apr/22/pruitt-igoe-high-rise-urban-america-history-cities 
35. Vedantam, Shankar. “The Scarcity Trap: Why We Keep Digging When We’re Stuck In A Hole,” Hidden 
Brain. March 20, 2017.  Accessed 4/11/17: www.npr.org/2017/03/20/520587241/the-scarcity-trap-why-we-
keep-digging-when-were-stuck-in-a-hole
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unit in worse shape than they found it.  Landlords then begin to factor the turnover costs 
into their rents or stop participating in the program.  The government program – by 
failing to consider the role of the sense of ownership – has thus, created a false inflation 
of housing cost while also reducing the available number of units.  Essentially achieving 
the opposite of the stated intentions.  
Some have advocated for a more strategic approach to facilitating housing access. 
John F. C. Turner, in his 1976 book, Housing by People: Towards Autonomy in Building 
Environments, wrote: 
“Effective government housing strategies are those centrally administered policies that 
protect and make available scarce resources… countries with limited resources do little 
to improve their over-all housing problems by embarking on isolated programmes to 
construct modern standard housing schemes.  Instead, such countries (and this term 
‘limited resources’ is relative as it includes all countries) are better at improving the service 
infrastructure that will enable and stimulate the local provision of housing… As the case 
studies of this essay have demonstrated, appearance has little to do with use, and the 
individual’s direct participation in proving his own housing not only ensures more useful 
homes, but tends in time to create better housing than the big league ideal.”36   
If not for the ‘old book’ smell, I could have been convinced that this was a recently written 
essay. The problems and challenges remain uncannily similar.  Even the examples cited, 
looking to projects in Latin America for better ideas than the current American model, 
sounds deeply familiar.  Unfortunately, few government entities have taken Mr. Turner’s 
advice. Perhaps the work will need to be done with minimal government influence.
In this project, I wanted to focus on these related problems of the sense of ownership 
and maintenance. While the self-build models hold promise, there are also restrictions on 
the applicability to markets in the US since building code regulations will limit the ability 
to start with a simple shell.  The lack of substantial movement on the issue of affordable 
housing since the 1970’s is an illustration of just how daunting a problem it is.
non-architects’ strategies
tiny house villages
Recently, tiny house villages have been proposed and built in several American cities 
as a strategy to combat homelessness.  The argument for them seems sound: studies 
have shown that shelters perpetuate the problem of homelessness; tiny homes offer an 
alternative method to meet basic needs.  Unfortunately, as described in a 2015 Thesis by 
Catherine Mingoya,37 these villages often have a host of unintended problems.  Some 
city codes and enforcement interpretations necessitate amenities that negate much of 
the expected cost savings of tiny homes over the more typical subsidized apartments. 
36. Turner. Housing by People. 113-114.
37. Mingoya, Catherine, “Building Together. Tiny House Villages for the Homeless: A Comparative Case 
Study,” Thesis toward Master in City Planning at Massachusetts Institute of Technology, 2015.
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Challenges with organization and maintenance plagued both villages she studied, one 
in Portland, Oregon and the other in Madison, Wisconsin.  As a solution for chronic 
homelessness, it seems that tiny house villages have many hurdles, largely depending on 
the local attitudes toward tiny houses and the homeless.
There is more potential for tiny house villages as a chosen accommodation by middle-
income singles or couples, again depending on local attitudes.  Some tiny homes are on 
trailers and the micro communities made of a group of them are regulated in a similar way 
as manufactured home parks.  While the local code authorities did not allow either of the 
villages Mingoya studied to have private composting toilets for residents, many privately 
owned and built tiny homes utilize these systems that don’t require much change in 
habits except for adding sawdust and changing out the ‘kitty’ every three to four months. 
Many of the luxurious tiny homes featured on television shows are built with the intention 
of locating them in vast and picturesque rural places.  However, there may be potential for 
micro neighborhoods to be built in some cities: small homes clustered together around 
a common pedestrian way.  If this community were also permitted to build small retail 
buildings within their micro-neighborhood, this arrangement could meet many of the 
goals of togetherNEST.
community-led building
Alto Comedero housing cooperative neighborhood in San Salvador de Jujuy, Argentina 
was born out of a response to extreme government corruption.  A social movement called 
Tupac Amaru is led by a matriarchal figure, Milagro (miracle) Sala. 
“Despite having no experience in this field, Milagro managed to access some funding, and 
devised the system that now finances all of the organization’s social causes… This recourse 
to collective action was followed by another brilliant move that doubled Tupac Amaru’s 
efficiency: it built its own factories for producing bricks and steel, obviating the need to 
buy building materials… This must be one of the few schemes in the world where you can 
be paid to build your own house – and then be given it for free.”38
38. McGuirk. Radical Cities. 58.
It’s a fascinating story, one of many interesting examples of Latin American ingenuity 
featured in Radical Cities by Justin McGuirk. In this case, two ingredients: government 
corruption and a steady stream of impoverished workers, are not available for an American 
version in the same flavors.  Regulations would make it next to impossible to replicate in 
the US.  And our larger issue is that of the working poor: those working at or near full-
time or multiple part-time jobs, but who are price burdened by the double-edge sword of 
rising housing costs plus stagnated wages.
architects’ strategies
As mentioned above, the projects studied in detail have a common thread of creating a 
sense of ownership through work – leveraging the “Ikea effect.” The projects are PREVI, 
Quinta Monroy, and The Segal Method.
why  [ Chapter 3 ] 
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Figure Q. Dignity Village, Portland, OR.
Figure R. Alto Comedero housing cooperative neighborhood, San Salvador de Jujuy, Argentina.
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proyecto experimental de vivienda (experimental housing project)
PREVI was undertaken in the outskirts of Lima, Peru beginning in 1965 and framed as a 
design competition led by Peter Land as part of a proposal to “design a strategy for mass 
housing as an alternative to the massive informal settlements that were dramatically taking place 
in Lima.”39  The project and competition’s form changed several times over the lifetime 
of the process.  In the end, 24 proposal were successfully built, 20 housing units per 
architect. The intention was for the best proposals to develop 1,000 units in a second 
phase, but it was never implemented.  All 24 schemes were designed for expansion and 
gradual change over time, but the outcome is more dramatic than anticipated.  More than 
40 years later, it is difficult to find the edges of PREVI or any signs of which units were by 
which architect.
quinta monroy
Quinta Monroy, completed in 2004 in Iquique, Chile, is one example of several projects by 
Elemental, spearheaded by Alejandro Aravena, known for winning the Pritzker Architecture 
Prize of 2016.  He has famously described his strategy as “build half of a good house,” a 
strategy that seems to work well in Latin America.  As seen with PREVI, citizens of Latin 
American countries seem to have no hesitation about customizing, re-building and adding 
on to their homes.  However, in the United States, homeowners and building officials alike 
expect a home to be fully functional and complete at the end of formal construction. 
Perhaps one could build something like this in a rural part of the US, but not in the center 
of cities where affordable housing is keenly needed.
the segal method
Walter Segal developed an owner-built system for enterprising homeowners in London, 
UK in the 1980’s.  The system utilized modular building materials: as-is or with minimal 
cutting, available from the local hardware store.  Heavy timber framing was used to avoid 
the need for deep foundations, using shallow footings and the strength of the timber 
instead. 
39. Ramis, Tomeu. “What is PREVI?” PREVI revisited, Digital Architectural Papers (dAP), Issue 9, April 7, 2012. 
Accessed 4/11/17: https://www.architectural papers.ch/index.php?ID=91 
40. Broome, Jon. “The Segal Method.” Special Issue of The Architect’s Journal vol. 183 no.45. November 5, 
1986. 31-68.
“The simplification of the building process enables people who are not experts to build a 
house, and those who are not professional architects to have a controlling influence on 
designing one. This approach shows how people can participate in a significant way in the 
housing process and enjoy the sense of satisfaction and achievement that can follow.”40 
The method is fascinating and potentially adaptable to the US.  However, what impressed 
me the most is the number of people who love their home in this neighborhood.  People 
work together to maintain their private street and host neighborhood parties.  They have 
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promoting ownership of the process through framework architecture 
international precedents
key takeaway
curiosity: how might a collaborative mass customization approach 
contrast with the framework approach?
Quinta Monroy
Elemental (Alejandro Aravena)
framework    >>    results
PREVI (Proyecto Experimental de Vivienda)
Many architects, led by Peter Land
The Segal Method (Walter’s Way) 
Walter Segal
London, UK
1980’s
Iquique, Chile
2004
Lima, Peru
1973fr
am
ew
or
k 
de
si
gn
ed
 
&
 b
ui
lt 
by
 p
ro
fe
ss
io
na
ls
,
po
st
-o
cc
up
an
cy
 
cu
st
om
iz
at
io
n
fr
am
ew
or
k 
is
 
th
e 
m
od
ul
ar
 
sy
st
em
, 
bu
ild
in
gs
 b
y 
ow
ne
rs
Kristen Schulte
Figure S. Promoting Ownership of the Process Through Framework Architecture slide as presented on March 7, 2017.
Figure P. Essential Concept Mind Map slide as presented on December 9, 2016.
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organized a kind of fan club, complete with videos and a professionally produced book 
of photographs of the houses and neighborhood.  How wonderful to live in a place with 
such a deep sense of community.  
togetherNEST may not be able to generate that kind of mystique, but perhaps we can 
generate a better sense of community than is currently present in most new-build 
suburban neighborhoods.
key takeaway
Each of the three Architects’ strategies had an element of framework + customization. 
The architect set up a framework, either the basic structure in the case of PREVI and 
Quinta Monroy; or a modular building method in the case of the Segal Method.  Then, 
owner-occupiers were invited to customize each home in some way.  Either by adding 
on or customizing the design before and during construction.  While I learned subtle 
lessons from each one, the key takeaway was one of curiosity.  I was left wondering, 
how might a collaborative mass customization approach contrast with the framework 
approach?  Would togetherNEST be able to achieve a similar sense of ownership, a sense 
of accomplishment and pride, through a design partnership format?  The only way to 
truly test it is through trial and error: assembling teams, building projects, and conducting 
post-occupancy surveys and observation of maintenance habits of the residents.  Short of 
doing those things, I hypothesize that the proposed method has the potential to foster 
enough pride and sense of ownership to sustain the building projects for at least their 
useful lifetime.
framework + customization
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Reflecting on the work that has been done over the past year, I see these seemingly 
disparate pieces of research starting to coalesce into a legitimate business proposal.  This 
body of work, having been such a personal and consuming endeavor, also reflects my 
views on the future of the architecture profession.
collaboration is the essence of the project
The technological mechanics of the business are interesting to explore, as have been 
discussed in this book.  However, these are malleable and expected to change over time. 
The one constant in technology is change.  But, the central point, the essence of the 
proposal is collaboration.  
My experience in the architecture profession is one of proprietary information silos.  As 
evidence-based design and design research continue to hold a growing role in both 
education and professional work, these silos must be broken down for us to make real 
progress as a discipline.  
This business proposal, togetherNEST, provides a format to begin to break down those 
barriers while benefiting both the profession and the users.  The users, by pooling their 
resources and participating with togetherNEST, gain access to architects and other 
building industry professionals that they might otherwise not be able to engage on 
their own. The members of the local architect network gain access to a client pool they 
haven’t had in the past.  And togetherNEST, by providing these benefits, has a large 
pool of engaged participants providing large amounts of data and ideas through the 
surveys and open source tools; both of which are gathered and maintained with the goal 
of constantly improving the services offered in a positive feedback loop.  Improvements 
include both quality and reduced cost through efficiencies of time and materials.  Making 
the data-crunching machines work hard to reduce overall costs without sacrificing quality 
or compensation for the parties involved.
These benefits are all based in a collaborative attitude.  Collaboration types include: 
• peer-to-peer collaboration amongst architects through the open source network; 
• collaboration amongst professions (e.g. architect-to-sociologist); 
• improved collaboration between designer and user by gathering information in 
multiple ways, both traditional (in-person conversations) and digital (surveys); and 
finally, 
• collaboration between users in the same project and as mentor-mentee relationships 
between completed projects and in-progress projects.
[ Conclusion ]
epilogue
collaboration is the future of our profession
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it’s not about me
While as a thesis project, this stage has to be at least a little bit about me; the business 
proposed is all about creating a framework that over time will grow legs, evolve beyond 
my wildest dreams, and work just fine without me.  In that sense, it is truly entrepreneurial.
the world is moving away from the model of giving credit to a singular thinker
To remain relevant to society, the architecture profession needs to drop the ego and 
improve our listening skills.  In a world of ‘design your own ___’ apps, what makes us 
important is the ability to do soft skills better than the machines.
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beta surveys
[ Appendix A ]
Surveys were created in Google Forms.  The following are screen capture images of Survey 
#1, the Lifestyle & Demographics Survey:
A-2
Lifestyle Scenes are intended to learn about lifestyles through visual cues.  Direct questions 
about lifestyle are also included, in this and the second survey.
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Surveys were created in Google Forms.  The following are screen capture images of Survey 
#2, the Home Preferences Survey:
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A-21
As described in the text, these surveys are in the ‘beta’ phasse and subject to change.
reminders to self:
1. Appendix A - First 2 Surveys (referenced in machine learning section)
2. Appendix B - renderings & floor plans of all 4 units including stereo images for 
VR
3. Appendix C - website screenshots (all pages)
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beta units
[ Appendix B ]
Beta unit designs were created to illustrate the idea of using web-based Virtual Reality 
(VR) to communicate potential to leverage this technology for collaborative mass 
customization.
[ together-nest.com/units ]
B-2
Unit Shopping slide as presented on March 7, 2017.
Kristen Schulte
unit shopping
Open Plan | 1 Bed + 1 Bath Open Plan | 2 Bed + 2 Bath
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Partitioned Plan | 1 Bed + 1 Bath Partitioned Plan | 2 Bed + 2 Bath
NESTclusteredNESTlosted
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Renderings created in stereo via Enscape 
plugin for Revit.  
Published online using the VR and 360 
photo sphere plugin created by Alexander 
Tuminov for Word Press.
The stereo renderings are displayed one for 
each eye to achieve the perception of three 
dimensions when viewed on a smartphone 
in a Google Cardboard viewer.
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beta website
[ Appendix C ]
Beta website was created to illustrate ideas and facilitate access to other betas such as the 
VR display of unit design (Appendix B).
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3. Laurel Kennedy, agelessons: The Boomer Barometer, “Baby Boomers Open Door to New Housing 
Options.” Publication date unknown.  Accessed January 17, 2017. http://www.agelessons.com/images/
article_housing.pdf
housing preferences
[ Appendix D ]
My target market of empty nesters is a rough approximation for a varied group.  The only 
qualification is really to not have children living at home anymore – if you ever chose to 
have children at all.  For the sake of clarity, I am considering households comprised of 
singles or pairs of two, generally 45 years old and older.  This means the great majority 
will be in the Boomer generation, however some of the ‘youngsters’ in the group may be 
Gen Xers.   
The necessity of selecting a target market lies not only in clarity, but also as a strategy to 
affect the larger housing market in a subtle but important way.  Currently empty nesters 
seeking to downsize are presented with options that may not be an ideal fit.  New single 
family homes on the market purport to be geared toward aging in place, mainly by the 
interior arrangements.  They are often called ‘jewel boxes’ because of the high-end finishes 
and amenities.  One floor, maybe fewer bedrooms, high-end kitchens, large master suites, 
and other amenities that mean downsizing is hardly reducing the costs.  And what about 
mobility?  Location is especially important for aging in place because it may be important 
soon that one could get around without needing to drive.
Boomers are in the process of redefining retirement.  This change is perhaps most tangibly 
changing due to the shift from pension plans to individualized retirement savings plans 
such as the 401(k) and IRA’s.  Many are realizing their savings by the age of 65 are woefully 
small.  “Three-quarters of Americans between 55 and 64 have less than $30,000 socked 
away.”1 Some that are financially able to retire find that they want to stay involved in 
community and keep their minds and bodies active by finding ‘hobby’ work after retirement.
I find a deep disconnect between these statistics about retirement savings and the 
assertion in articles like this one2 and this one3 describing ‘jewel box’ development and the 
disposable income of Boomers.  Are these Boomers blissfully spending their disposable 
income without thinking of the future?   Or is the market for ‘jewel boxes’ smaller than the 
article implies?  While there is likely a bit of both, I think that the home building industry 
– so focused on a dichotomy of either single family homes or multi-family developments 
Housing preference surveys by NAHB and AARP were studied for this project.  While I 
ultimately decided to re-define the target market and move away from the initial target 
market of ‘empty nesters,’ the research and analysis of institutional surveys to learn about 
housing preferences was informative to the development of the project.  Analysis writing 
from the begining of the Spring semester is included here for reference:
1. Helaine Olen, AARP The Magazine, “You Call This Retirement? Boomers Still Have Work to Do.” Updated 
July 2016.  Accessed January 17, 2017. http://www.aarp.org/work/retirement-planning/info-2014/boomer-
retirement-little-savings-means-working.html
2.   Robin Farmer, Boomer Magazine, “Jewel-Box Homes.” February 7th, 2016.  Accessed January 17, 2017. 
https://www.boomermagazine.com/jewel-box-homes/
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over 100 units, that a niche in between is being missed.  One clue at the fallibility of those 
who control the supply-end of the housing market is in this article4 by NAHB on the desire 
for open plans versus other arrangements.  While 32 percent of recent and prospective 
homebuyers surveyed in 2015 preferred a completely open kitchen-family room floor plan, 
builders reported 54% of new homes are built with this arrangement.  The discrepancy is 
smaller for the kitchen-dining room arrangement; however, it is still statistically significant 
to note that while buyers were roughly evenly split between completely open plans (45%) 
and partially open plans (41%), the builders are supplying 51 and 24 percent, respectively.  
Unfortunately, in the interest of time to complete this thesis project, I will not be able to 
conduct my own surveys.  In fact, the thesis project is essentially a visual version of this 
survey with the added benefit that the questions are framed in a more concrete, less 
hypothetical, fashion.  In preparation, I reviewed the most recent surveys done by AARP 
and NAHB.
The key difference between the surveys: NAHB surveyed recent (last three years) and 
prospective (next three years) home buyers and later delineated between age groups.  AARP 
surveyed members based on age.  The key similarity between the surveys: respondents 
were self-selecting in the sense that they voluntarily participated.  Both surveys also 
say the responses were weighted to be nationally representative based on population 
demographics.
Housing Preferences of the Boomer Generation: 
How They Compare to Other Home Buyers
Produced by the NAHB Economics & Housing Policy Group and funded by Reverse Mortgage 
Funding LLC and Beazer Homes.  “The survey was conducted online in September 2015, 
using a consumer research panel maintained by the Home Innovation Research Labs. … 
The results reported here are based on 4,326 responses to the detailed questionnaire.”5 
While there is bias inherent in surveying only recent and prospective home buyers; and in 
conducting a survey as a builder’s association that has clearly demonstrated biases toward 
single family suburban homes, the survey is presented in a way that these biases are not 
hidden.   The survey questions are all listed in Appendix B; and the responses in Appendix 
A.
The first interesting point is the surveyed current home type versus the home type they 
would like to buy.  While the majority listed single-family detached, twelve percent listed 
‘other’.  The text of the survey goes on to speculate that these ‘other’ types are likely assisted 
living or other senior living options.  Coming in third on the wish list is the townhouse at 
11 percent, and multifamily apartment/condo gets fourth at eight percent.  These three 
combined add up to 31 percent of respondents.  Per the Population Reference Bureau, 
there were 76.4 million baby boomers in 2012.5  If even some of these – just one percent – 
would consider TogetherNEST, that could quickly add up to roughly 500,000 households.  
At an average of 10 households per project, that would mean 50,000 projects!  More than 
enough work to keep my startup alternative architecture practice so busy we need to start 
bringing local architects into our team to meet the demand.  This is important.  While 
it may seem discouraging to note that 65 percent of baby boomers prefer single family 
detached homes in this survey, it is also true that 35 percent prefer a less popular option.  
Thirty-five percent of 76.4 million people is significant to the point of being overwhelming.  
4. NAHB, Housing Preferences of the Boomer Generation, ix.
5. Kelvin Pollard and Paola Scommegna, PRB, “Just How Many Baby Boomers Are There?” April 2014.  Accessed 
January 17, 2017. http://www.prb.org/Publications/Articles/2002/JustHowManyBabyBoomersAreThere.aspx
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Similarly, 51 percent of Boomers said they do not want high density development, but that 
leaves 49 percent who are at least open to the possibility.  It’s difficult to know how much 
of the respondents just didn’t have readily available in their memory any good examples 
of high density development alternatives to the ubiquitous single family home.  Of course 
there is temptation to treat the majority answer the same as if it were the answer of 100% 
of respondents.  But as described above, appealing to just one percent of the Boomer 
population in the US would generate more than enough work to keep me and a small 
army of employees busy at TogetherNEST.
Other interesting Baby Boomer-specific data from the NAHB survey is listed below.  It is 
important to note that this sample is not representative of the population – most obviously 
because it is only given to people who have purchased a house recently or are planning 
to buy soon.  Also, the sample size is very small: only 1,244 Baby Boomers representing 
a population of 76.4 million.  To state it another way, approximately 0.001628% of the 
total population was surveyed.  All of that said, there are still a few nuggets of interesting 
information to review.
Affluence measured by ownership:
• 22% rent their current home 
• 9% have never owned a home 
Presumably, something happened to 13 percent over the course of their lives to put them 
in a situation where they had at one time owned a home, but currently rent.  Since the 
surveyed group was planning to purchase a home soon or recently had, it seems this 
group had either chosen to rent for convenience or recently recovered from any financial 
hardship in the past.  There is no way to know any more detail.  But it is interesting to 
speculate that at least some households recovering from recession-based woes may be 
open to non-traditional ownership options like togetherNEST.
• Of the respondents who own, the mean (average) home value is about $284,000.   
Given the wide range of home prices across the country, this is only interesting in the 
context that the comparable number for all respondents across age groups is about 
$298,000.  Gen X and Seniors both had a higher mean (average) home value.
• 60% would expect to pay (or did pay recently) less than $250,000. 
Either the renters are significantly skewing the data, or most of the respondents expect 
to pay less than their current combined average (mean) home value.  Nineteen percent 
expect to pay approximately the average amount: between $250,000 - $349,999.  For 
comparison, only 20% expect to pay more than $350,000.  The median ‘expect to pay’ 
price is about $212,600 or about $71,400 less than the current average (mean) home 
value.  Some information about how the respondents expect to save money is indicated in 
questions about trade-offs, discussed below in the home characteristics section.
Home type:
• 17% currently live in a multifamily apartment or condominium 
• 7% currently live in a townhouse or other single family attached (twin-homes)
About 24 percent currently live in an arrangement similar to loftedNEST or clusteredNEST.
• 8% would like to buy in a multifamily apartment or condominium
• 11% would like to buy in a townhouse or single family attached (twin-homes) 
About 19 percent would like to live in an arrangement similar to loftedNEST or clusteredNEST.
D-4
Since there is no distinction made between those who have recently purchased and those 
who plan to purchase soon, it’s hard to know how much overlap there is or is not between 
the data for ‘currently live in’ and ‘would like to buy’.  Presumably those who have recently 
purchased answered the same for both questions, unless they were very disappointed with 
their recent purchase.
Neighborhood characteristics:
• 29% would prefer to buy a home in a ‘close in suburb’ 
• 7% would prefer to buy a home in the ‘central city’
About 36 percent would prefer to buy a home in the target areas for TogetherNEST.  The 
other two options were ‘rural’ and ‘outlying suburb’, 28% and 35% respectively.
Surveyed importance of neighborhood factors 
Proximity to work: 
• 2.6 / 5 average, less than moderately important 
Culture or proximity to people of similar culture: 
• 3.1 / 5 average, moderately important
Religion or proximity to places of worship: 
• 2.6 / 5 average, less than moderately important
Prestige/cache of the neighborhood
• .0 / 5 average, moderately important
Community design and appearance
• 3.6 / 5 average, moderately important
Community amenities
• 3.4 / 5 average, moderately important
Proximity to extended family
• 3.1 / 5 average, moderately important
Home characteristics; size and cost balance:
• 56% currently live in a home under 2,000 sq.ft. 
• 57% would like to live in a home under 2,000 sq.ft. 
This majority under 2,000 square feet is encouraging to note for the TogetherNEST model.  
Also worth noting, the sweet spot seems to be between 1,200 and 2,000 square feet.  
While 18 percent reported currently living in a home under 1,200 square feet, only half that 
many said they would like to live in a home that small.
Surveyed importance of neighborhood factors 
Construction quality: 
• 4.6 / 5 average, very important 
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Specific orientation of house on lot: 
• 3.6 / 5 average, moderately important
Exterior design of home:
• 4.0 / 5 average, important
Financing (i.e. ease of financing available or financing options)
• 4.0 / 5 average, important
Comparing these responses to the moderate importance given to the neighborhood 
characteristics, the Realtor’s mantra of location, location, location is incorrect.  Based on 
this survey, cost and quality of the product seem to be more important than being close to 
other things. Surprisingly these are generally responses are consistent across age groups.  
What happened to the millennials preferring walkability?  Why don’t the older boomer and 
senior generations appear to be concerned about the possibility that they may not be able 
to drive everywhere in the future?  
Does the rated importance of exterior design and construction quality play out in a 
later question about specific building elements?  Or do the terms ‘exterior design’ and 
‘construction quality’ mean something different to the average buyer than they mean to 
building industry professionals? 
Preferences on windows rated desirable or essential,  in order of popularity
• Energy Star rated windows – 89%
• bay or bow windows – 58% 
• skylights – 51%
• vinyl windows – 37%
• fiberglass windows – 27%
Preferences on doors and entries rated desirable or essential,  in order of popularity
• hinged/French patio door – 56%
• entry door with decorative glass panels – 53%
• entry door with sidelights – 53%
• recessed main entry – 52%
• sliding patio door – 52%
• double main entry door – 37%
• Nano wall system – 21%
Preferences of exterior materials rated desirable or essential,  in order of popularity
• brick – 70%
• stone – 70%
• vinyl/vinyl covered aluminum siding – 35%
• wood/wood product siding – 31%
• stucco – 30%
• fiber cement – 24%
To answer the questions brought up by the ratings above, it seems that traditional 
masonry materials - brick and stone - equate to quality construction and exterior design 
for the respondents.  The strong preference for Energy Star rated windows correlates to 
the responses regarding energy efficiency toward the end of this analysis.
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Strategies for reducing costs,  in order of popularity
• smaller house – 44%,
• smaller lot – 41%,
• unfinished spaces – 35%,
• farther away from shopping, entertainment, etc. – 30%,
• fewer amenities (i.e. no fireplace, no garage) – 20%,
• longer commute to work – 16%,
• other – 9%, and
• less expensive material – 8%.
The ‘other’ response in cost reducing strategies is tantalizing.  What did respondents have 
in mind as a more attractive option than using less expensive material?  Is their opinion 
of builders’ choices of standard materials so low that they would rather come up with any 
other option?
Also interesting is the willingness to be further away from shopping and entertainment is 
nearly double that of the willingness for a longer commute to work.  And this is for Baby 
Boomers, many of whom should theoretically be anticipating retirement in a decade or 
less.  Perhaps cities are spread widely enough in the US that long car trips for relatively 
‘fun’ outings are accepted more readily than the ‘daily grind’.  Oddly, later in the survey 
the proximity to work is not rated very important, as described in the neighborhood 
characteristics section.  A correlate question for shopping and entertainment proximity 
was not asked.
The most encouraging result for TogetherNEST is the willingness to go smaller.  Also 
informative for TogetherNEST is the relative unpopularity of the ‘fewer amenities’ category.  
Garage space being specifically mentioned means the option to include secure covered 
parking is likely to be important for the target market.  Including the cost of this amenity 
as a separate line item may get mixed results as to whether the amenity is worth the cost.  
The options for LoftedNEST would be either underground parking, detached garages or 
reduced area available for retail on the first floor.  The options for ClusteredNEST would 
be either garages attached to units with the associated driveway costs and sacrifice in 
shared outdoor space, or a detached bay of garages near the pedestrian entry to the 
microneighborhood.
75% prefer single story homes (over two-story or split-level) - “assuming each plan had 
the same amount of floor space/living area” 
Not surprisingly, this category increases in popularity with the older groups, ranging from 
35 percent with Millennials to 88 percent with Seniors.  Not addressed is the conflict 
between the assumption of the same living area on a single floor and the willingness to 
accept smaller lot size in previous survey questions. 
Home characteristics; types and sizes of spaces:
• 54% would like three bedrooms in a new home 
• 25% would like two bedrooms in a new home
• 17% would like four bedrooms in a new home
• 3% would like five or more bedrooms in a new home
• 1% would like one bedroom in a new home
Two factors are troubling about this question.  First, although a later question about the 
number of bathrooms addresses an assumed cost per room, cost is not addressed in this 
question about bedrooms.  Second, the question asks specifically about a new home.  
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Unless the respondents are in an unusually high-priced US market such as New York 
City or San Francisco, they’re not likely to expect a new home to have any less than two 
bedrooms.  Houses with fewer than three bedrooms are rare in newer suburban single-
family homes in most of the US.
Despite these room preference statistics, the premise of TogetherNEST is downsizing.  Any 
more than two bedrooms for a two-person household is counter to that goal.  The main 
takeaway is that the two bedroom options are likely to be more popular than the one 
bedroom options unless the shared community amenities are sufficiently attractive and 
practical that the use for the second bedroom is met elsewhere.  Examples of this are 
common in newer traditional apartment buildings, such as: extra apartment(s) that can be 
rented by the week, weekend, or night for short term visitors; and community entertaining 
spaces that can be reserved by residents for hosting parties.
• 40% prefer 2 bathrooms 
• 25% prefer 2 ½ bathrooms
• 16% prefer 1 ½ bathrooms
• 3% prefer 1 bathroom
The question stipulates an assumed additional cost of $25,000 for each full bathroom.  An 
assumed additional cost of half bathrooms is not listed.  The responses gravitate toward 
having approximately two bathrooms.
• 64% prefer more space in master bedroom and less space in the master bath 
 vs. 36% prefer less space in master bedroom and more space in the master bath
• 63% prefer typical kitchen and living area spaces
 vs. 37% prefer larger than average kitchen and smaller living area spaces
• 55% prefer one full master bedroom suite plus three standard bedrooms
 vs. 45% prefer two full master bedroom suites plus one standard bedroom
• 54% prefer family room and living room about equal in size
 vs. 46% prefer a much larger family room and no living room
The question stipulates that the two choices are of equal cost, and the split is not much 
better than 50-50 in general.  The more traditional solution won out by a little bit in each 
trade-off question.
Home characteristics; openness:
36% average preference for completely open floor plans 
• 45% kitchen – dining room
• 35% kitchen – living room
• 31% kitchen – family room
• 31% dining room – living room
38% average preference for partially open floor plans (separated by half wall, arch, counter)
• 41% kitchen – dining room
• 40% kitchen – living room
• 37% kitchen – family room
• 34% dining room – living room
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13% average preference for side-by-side separate rooms
• 9% kitchen – dining room
• 12% kitchen – living room
• 10% kitchen – family room
• 19% dining room – living room
11% average preference for rooms in separate areas of the house
• 3% kitchen – dining room
• 12% kitchen – living room
• 17% kitchen – family room
• 11% dining room – living room
5% average preference for eliminating certain rooms
• 3% w/o dining room
• 0% w/o living room
• 5% w/o family room
• 6% don’t want one or both: dining room or living room
While small percentages of people reported a preference for eliminating rooms, it is 
interesting to note the framing power of the question and options.  When asked separately 
about the desire for dining rooms and living rooms, only three percent said they would 
prefer not to have a dining room and zero percent (4 or fewer of the 1,244 respondents) 
wanted to eliminate the living room.  Somehow, when considered together, or maybe just 
because they had ‘gotten used to’ the idea of eliminating rooms over four consecutive 
questions, the percentage of people preferring to eliminate one or both rooms jumps to 
six percent.  Interesting.
More relevant to TogetherNEST, is the nearly even split between preference for completely 
and partially open floor plans.  Looking more specifically at room types, openness is most 
valued between kitchen and dining room spaces.  The responses are more mixed when 
looking at kitchen to living room and dining room to living room.
Home characteristics; interior finishes and features:
Preferences on flooring for main floor living spaces rated desirable or essential,  in order 
of popularity
• hardwood – 82%
• tile – 61%
• carpet – 42%
• bamboo – 30%
• laminate – 30%
Preferences on decorative and other features rated desirable or essential,  in order of 
popularity
• ceiling fan – 86%
• built-in shelving – 68%
• ceiling crown molding – 61%
• gas fireplace – 50%
• wood burning fireplace – 45%
• window seats – 40%
• chair rails – 39%
• exposed beams – 34%
• tray ceiling – 32%
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Preferences on kitchen features rated desirable or essential,  in order of popularity
• double sink (side-by-side) – 79%
• table space for eating – 79%
• walk-in pantry – 79%
• central island – 76%
• granite/natural stone countertop – 70%
• recessed lighting – 69%
• pull-out shelves – 69%
• drinking water filtration – 67%
• customized backsplash – 66%
• solid surface countertop (Corian etc.) – 58%
• desk/computer area – 58%
• breakfast bar – 57%
• traditional styled cabinets – 54%
• special use storage (wine rack, spice drawer, pots & pans cabinet, etc.) – 54%
• drop zone for keys, bags, shoes, briefcases, etc. – 48%
• quartz/engineered stone countertop – 47%
• recycling center – 45%
• glass front on at least one cabinet – 45%
• contemporary styled cabinets – 42%
• central island with range – 39%
• butler’s pantry – 37%
• sensor-operated faucets – 31%
• ceramic tile countertop – 29%
• built-in kitchen seating – 27%
• painted wood cabinets – 23%
Preferences on bath features rated desirable or essential,  in order of popularity
• bath shower stall & tub in master bath – 78%
• linen closet in master bath – 76%
• double vanity – 66%
• ceramic tile walls – 66%
• private toilet compartment in master bath – 58%
• granite vanity – 56%
• toilet, tub, and sink: white – 52%
• multiple shower heads in master bath – 51%
• whirlpool tub in master bath – 48%
• cultured marble vanity – 44%
• dressing/makeup area – 44%
• skylights in master bath – 40%
• only a shower stall in master bath – 39%
• toilet, tub, and sink: color – 34%
A common theme seems to be preference for items that are more familiar or have been 
around longer.  The strong preference for double sinks in the kitchen is interesting given 
the number of large single-basin sinks featured in various faucet advertisements recently.  
There is inherent conflict between a goal to downsize and the expressed strong majority 
preference for features that require more than 50 square feet each, such as a walk-in 
pantry and a central island in kitchens, and all of the above shower, tub and linen closet 
in the master bath.  Oddly, earlier in the survey it was more important to have space in 
the master bedroom than the bathroom.  It’s a fascinating conundrum and may help 
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explain why so many buyers seem to settle for whatever is closest to their preferences.  
Perhaps this also explains the expressed lack of concern for commute times.  Common 
wisdom says to get what you want at a price you can afford, you have to go further out.  
Summed up best in this quote, “[McMansions have] become a familiar sight across the 
country, embodying our quest for that all-American paradox of affordable luxury, yet also 
frequently criticized for unsound construction and tacky design.” 
Preferences on specialty rooms or features rated desirable or essential,  in order of 
popularity
• garage storage – 80%
• dining room – 70%
• laundry room – 67%
• great room (kitchen/family room/living room combined) – 66%
• home office – 57%
• recessed lighting throughout the home – 55%
• breakfast nook – 51%
• sun room – 51%
• electronic air cleaner – 50%
• study/den/library – 49%
• mud room – 43%
• vaulted/cathedral ceiling – 43%
Garage storage is the most wanted item on this wish list.  More preferred than even the 
dining room or laundry room.  The additional space for storage should be rolled in with 
the options for garage configurations discussed previously.
Home amenities; in general:
• 73% prefer a smaller house with high quality products and amenities
 vs. 27% prefer a bigger house with fewer amenities
The question asks respondents to consider two options that cost the same amount of 
money.  There is a leap from this response to the assessment that Boomers want ‘jewel 
box’ homes and have the disposable income to pay extra, as is claimed and implied, 
respectively, in the articles on Boomer Magazine and Age Lessons referenced earlier.
Home amenities; vehicle accommodation:
• 49% prefer a 2 car garage with an assumed $40,000 increase in cost over the ‘none’  
 option 
• 14% prefer a 1 car garage with an assumed $25,000 increase in cost over the ‘none’  
 option
• 10% prefer a 2 carport with an assumed $12,500 increase in cost over the ‘none’ option
• 9% prefer a 1 carport with an assumed $7,000 increase in cost over the ‘none’ option
Related to the discussion above about secured covered parking options for TogetherNEST, 
these preferences are especially interesting with costs attached.  The additional question 
of attached versus detached is not addressed.
Energy efficiency:
• 28% would pay a $5,000 - $9,999 purchase premium to save $1,000 annual utility costs 
• 25% would pay a $10,000 - $14,999 purchase premium to save $1,000 annual utility  
 costs
• 25% would pay less than $2,500 purchase premium to save $1,000 annual utility costs 
Note: this is the lowest option: $0 was not available
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These responses are logical based on the structure of the question.  A quarter of respondents 
would pay very little (maybe zero) up front to save money later.  They may not expect utility 
costs to be a burden in the future for a variety of reasons including expecting utility costs 
to stay consistent with current prices, expecting to have a steady and sufficient income for 
the duration of their time living at this home, expecting to sell in less than five years, or as 
seems to be unfortunately common, simply a lack of desire to plan for future costs.  
Encouragingly, the majority, 70 percent, was willing to spend at least $5,000 up front to 
save $1,000 annually.  That premium would pay for itself in 5 years.  Seventeen percent 
were willing to pay a $15,000 or higher premium, less likely to pay off in a reasonable 
period unless utility costs rise dramatically.
Also interesting, the question before this one asks about environmental impact.  Far fewer 
respondents, only thirteen percent were willing to pay more for the less tangible benefit of 
an environmentally friendly home.  Add the tangible and fiscally responsible utility saving 
incentive, however, and the numbers change dramatically.
Packaging:
• 68% prefer all amenities and features included in the base price 
 vs.
• 32% prefer a basic home with all amenities offered as options at extra cost
Regarding the development of togetherNEST options, this survey item may carry the most 
weight.  With no firsthand experience of this method of shopping, it is helpful to know that 
most respondents in this survey do not prefer the base plus upgrade method. 
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american housing
[ Appendix E ]
Five examples of multi-family housing in America were studied. The basis of the study were 
case studies for each, as published by Urban Land Institute (ULI).  These five represent a 
variety of US cities and approaches to multifamily housing; and each incoporates some 
elements or levels of innovation in the direction I wanted to go with my thesis project at 
the time they were selected for study.
Small lessons were learned from each, such as pros and cons of cooperative housing on a 
large scale at Renaissance Plaza in New York City; and how the Living Building Challenge 
sustainability metric might apply to a multifamily project at the Rose in Minneapolis, MN. 
Overall, the takeaway was the understanding that while not every item on my wishlist 
might be feasible in every togetherNEST project, each one can serve as a catalysit and 
mentor for future projects to affect incremental and widespread improvements.  If these 
projects were then featured in a well-known forum such as ULI, we could even have a 
wider impact on the ‘standard’ for multifamily housing.
sofia lofts  |  san diego, ca  |  17 units  |  www.sofialofts.com
“Sofia Lofts is a 17-unit multifamily rental 
development consisting of two modern 
apartment buildings inserted on either side 
of a historic house in Golden Hill, a mixed-use 
neighborhood one mile east of downtown San 
Diego, California. The Leadership in Energy and 
Environmental Design (LEED) Platinum-certified 
buildings surround a generous interior courtyard 
landscaped to serve as a shared space for 
informal resident gatherings, special events, and 
access to parking.”
https://casestudies.uli.org/sofia-lofts/
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west river commons  |  minneapolis, mn  |  60 units  |  [website not found]
“Located along the Mississippi River, West River 
Commons is a mixed-use project consisting of 
53 rental apartments, three for-sale townhomes, 
and four retail tenants. A public/private project 
developed by the Lander Group and At Home 
Apartments, West River Commons opened 
in 2004 as a key redevelopment on a major 
Minneapolis, Minnesota, commercial corridor. 
Through its pedestrian-friendly design, 
the project connects with the surrounding 
neighborhood, and a public plaza on site serves 
as a community focal point.
https://casestudies.uli.org/west-river-commons-5/
the rose  |  minneapolis, mn  |  90 units  |  www.therosempls.com
https://casestudies.uli.org/the-rose-minneapolis/
“The Rose is a 90-unit mixed-income apartment 
project, part of a multiphase redevelopment 
project that includes 47 affordable units and 43 
market-rate units in a two-building configuration. 
The Rose is also an example of an ambitious 
effort to build sustainably, and the developer 
has set out to meet many of the stringent 
sustainability standards of the Living Building 
Challenge within three to five years of opening. 
Unlike many sustainable buildings, the Rose kept 
overall construction costs generally in line with 
comparable affordable housing projects.”
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“Renaissance Plaza is a mixed-use project built on vacant, 
city-owned land in an area of Harlem that is undergoing 
redevelopment. The developer was chosen through a 
request for qualifications (RFQ) process. The major uses 
are street-facing shops on the ground floor, with up to 
ten levels of residential cooperative apartments above, a 
single level of below-grade parking, and a small surface 
lot. The retail space is owned by the developer and is 
leased to ten tenants. Construction was financed through 
an innovative municipal economic development program 
that required 50 percent preleasing before release of the 
construction loan. Construction of the 240 residential 
units was subsidized through a separate municipal 
program, and tenants now manage the coop through 
an owners’ association. The project has accelerated the 
momentum of revitalization in this area of Harlem, and 
has provided the developer with experience in inner-city 
subsidized residential projects that the firm is applying to 
development elsewhere in Harlem’s revitalization areas.”
renaissance plaza  |  new york, ny  |  240 units  |  [website not found]
https://casestudies.uli.org/renaissance-plaza-3/
oslo  |  washington, d.c.  |  9 units  |  www.oslo-dc.com/apartments/shaw
“Oslo is a nine-unit multifamily rental apartment 
development on a central-city infill site in the 
Shaw neighborhood of Washington, D.C. The 
project has been positioned to appeal to recent 
college graduates and millennials who want 
to share a large apartment as a preferable and 
cost-effective alternative to renting a studio or 
one-bedroom unit. The building offers three 
units with three bedrooms and six units with four 
bedrooms, with typical unit sizes ranging from 
970 square feet to 1,410 square feet.”
https://casestudies.uli.org/oslo-washington-dc/
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